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A, Oe 


NOTICE, 


— 


THIS volume will be found uncommonly rich in new 
and important scientific facts. It will not probably be 
often our lot to include so great a number in so small a 
compass. ‘This is partly owing to the sudden opening 
of the Continent, which has enriched the historical 
article commencing the volume with a vast number of 
new facts, many of them of great importance. The 
two most prominent papers in a scientific point of view 
are, 1. The experiments by Berzelius on the composi- 
tion of organized bodies. It brings a new kingdom 
under the dominion of chemistry ; while the uncommon 
accuracy of Berzelius has given a degree of perfection 
to his labours that could hardly have been expected. 
2. Gay-Lussac’s paper on Iodine. It proves to be a 
very interesting body; and the new views which its 
properties lay open greatly increase the interest which 
the scientific chemist must take in these investigations. 
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units and above them should refer to the circles which they touch. Thus } is right, 
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ArtTic_e I. 


Sketch of the latest Improvements in the Physical Sciences. 
By Thomas Thomson, M.D. F. RS. 


AFTER an almost total exclusion from the Continent for about 
seven years, all the kingdoms of Europe have been suddenly 
thrown open; and it has been in our power, by importing the 
different foreign journals, to make ourselves acquainted with the 
various additions which the sciences have received during this 
eventful period. But these journals amount to so many volumes, 
that I find myself overwhelmed with matter, and foresee with 
regret that it will be utterly impossible for me to lay before my 
readers an historical sketch of the improvements which have been 
made in all the physical sciences. I shall therefore be under the 
necessity of confining myself, at least at present, to those sciences. 
which have been cultivated with the greatest ardour, aad in which 
the most important improvements have taken place. ‘These are 
Chemistry and Mineralogy. J shall pass more slightly over what 
has been done in these sciences in Britain and France ; because the 
journals and scientific works of these countries have already become 
in some measure known to my readers; partly by the contents 
of the Annals of Philosophy, and partly by means of the other 
London scientific journals. shall dwell chiefly on what has been 
done in Germany and the North of Europe ; because the languages 
of these countries are not much cultivated in Britain, and because 
our connection with them was so completely interrupted, that there 
is a considerable probability that most of the facts which [ shall 
state are unknown to at least the greater number of my readers. 
Next to chemistry and mineralogy, electricity, magnetism, and 
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optics, have been studied on the Continent with the greatest atten- 
tion. I shall take a subsequent opportunity of laying the improve- 
ments made in these sciences before the reader. 


CueMIisTRY. 


This science embraces so vast a field, and is cultivated by so 
numerous a tribe of votaries, that its annual progress is exceedingly 
striking and rapid. I shall, for the sake of perspicuity, arrange the 
facts ] have to state under different heads ; because I consider any 
arrangement, even though imperlect, as greatly preferable to no 
arrangement at all. 

I. General Principles. 

There are two general principles in chemistry of the utmost im- 
portance, which have lately attracted a great deal of the attention 
of chemists, and concerning which various theories have been started 
which have had considerable influence on the science. ‘These two 
principles are, 1. The power by which bodies unite chemically. 
This power is usually known by the name of affinity. 2. The 
proportions in which bodies unite chemically. The facts established 
relative to this point have received the name of the atomic theory. 
I shall endeavour to lay a short view of the opinions zelative to these 
two principles before my readers. 5 

I. Affinity.—In the year 1803 an elaborate set of electrical expe- 
riments on the decomposition of salts and other bodies by the Gal- 
vanic pile was published by Hisinger and Berzelius.* This paper 
was republished in 1806 by the authors in the Swedish language. + 
In 1803 an abstract of this paper was translated from the German,, 
and published by the French chemists at Paris.{ Among other 
conclusions from their experiments, the authors draw the following : 

‘Substances are decomposed by electricity according to a determinate 
law. Oxygen and acids are attracted to the positive pole ; while 
hydrogen, alkalies, earths, and metals, are attracted to the negative 
pole. This they consider as owing to an affinity subsisting between 
oxygen, and acids, and positive electricity ; and between hydrogen, 
alkalies, earths and metals, and negative electricity. This important 
principle was still further developed by Sir Humphry Davy, and 
placed in a very luminous point of view in his celebrated lecture 
On some Chemical Agencies of Electricity, published in the 
Transactions of the Royal Society for 1808, and which gained the 
prize proposed by Bonaparte for the most important discovery in 
galvanism. ‘This dissertation deserves, in every point of view, to 
be considered as the most valuable of all Sir Humphry Davy’s phi- 
losophical discoveries. His subsequent discoveries were more 
brilliant, and gave him greater eclat; but they were all‘derived 
from this profound dissertation, which pointed out the means of 


.* Gehlen’s neues allgemeines Journal der Chemie, i, 116, 
+ Afhandlingar i Fysik, Kemi och Mineralogi, i, 1. 
~ Annales de Chimie, li, 167, 
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employing galvanism as an instrument of analysis, and the proba- 
bility by means of it of decomposing many bodies which had pre- 
viously resisted all the efforts of chemical experiment. 

In this dissertation the author showed that bodies which have a 


pleasure almost to any amount. According to this view of the 
subject, chemical afanity is the same power with the attraction 
which exists hetween bodies in different states of electrical excite- 
ment; and if any means can be fallen upon to measure this power, 
we shall at the same time have a measure of chemical affinity. 

Such is an outline of the hypothesis of Sir Humphry Davy. 
Every one, I conceive, who has considered it with attention, must 
admit the great importance of it as a means of advancing our 
knowledge of the coustituents of bodies, and be aware that it was, 
in consequence of it that Sir H. Davy was led to attempt the de- 
composition of the alkalies and earths, and to obtain the splendid 
suecess with which these fortunate attempts were attended. He will 
recollect also the facts advanced in support of it by Volta and Mr. 
Brande, and the happy facility with which it enables us to explain 
many things that formerly appeared exceedingly obscure. 

1 am far from pretending to call in question the probability that 
this hypothesis may ultimately turn out accurate, and think it 
entitled to the closest attention of every chemist and electrician ; 
but if it be correct, I conceive that the theory of electricity, which 
at present prevails, will not be able to stand its ground. If negative 
and positive electricity be qualities inherent in bodies, and conti- 
nuing in them after they unite together, I cannot for my part con- 
ceive the one to consist in a deficiency of electric matter, and the 
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other in an excess of it. Neither can I conceive with M. Dufay, 
the Abbe Haiiy, and some other French electricians, that negative 
electricity consists in one fluid, and positive electricity in another, 
which have an attraction for each other, and neutralize each other 
when they come in contact. But I can conceive negative and positive 
electricity to be two attractions inherent in different bodies, which 
make them unite with each other, and keep them united. But if 
we adopt this view of the subject, we are not only embarrassed by 
the difficulty of explaining many electrical phenomena, but we lose 
the benefit of all the facts stated by Volta, and of most of those 
advanced by Sir H. Davy in favour of his hypothesis. I myself, 
therefore, though disposed to think favourably of the Davian hypo- 
thesis of chemical affinity, consider it as very far from being suffi- 
ciently established to constitute the basis of our researches and our 
arrangements. 

This, however, has been done by Berzelius, who has bestowed 
much attention on it, and is certainly far better acquainted with the 
facts brought to light in support of it than I can pretend to be, His 
view of the subject does not differ much from that of Sir H. Davy ; 
but the additions which he has made when we come to compare 
them with the present theory of electricity, or with any theory 
hitherto proposed, are sufficiently puzzling. According to him the 
acid or alkaline nature of a body depends upon the state of its 
electricity. If it be permanently negative, it is of an acid nature ; 
if it be permanently osttive, itis alkaline. But when he adds that 
a body may be positive with respect to one body, and negative with 
respect to another; though nothing is more easy than to reconcile 
this with the common doctrine of chemical affinity, it would be 
somewhat difficult to reconcile it with the theory of etectricity. J} 
am far from saying that the thing is impossible; but in order to 
attempt an explanation of it with success, it would be necessary to 
make very sweeping changes in the electrical doctrines at present 
admitted. 

Berzelius has! given a table of the chemical substances in the 
order of the intensity of their electricities, beginning with the one 
attracted most strongly to the positive pole, or the most intensely 
negative substance ; and terminating with the body which is at- 
tracted most strongly to the negative pole, and therefore is most 
intensely positive. The negative intensity diminishes as we proceed 
downwards in the table, and at last in the centre finally disappears. 
Then the positive intensity begins ; at first very weak, but it gra- 
dually increases as we go downwards, and becomes greatest at the 
lower end of the table. Hence the affinity of the two substances 
at the two extremes of the table is greatest of all; and as we ad- 
vance to the middle of the table, that affinity gradually diminishes, 
and at last disappears. As Ido not know the data from which 
Berzelius constructed his table, I have no means of judging of its 
accuracy; but { shall give the table in this place, as being well 
entitled to the attention of the chemical reader. It is doubtless 
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susceptible of great improvements: but such a table, if it could be 
constructed with accuracy, would be of prodigious service to the 
progress of scientific chemistry. 


Oxygen, Columbium, Cobalt, 
Sulphur, Titanium, Uranium, 
Nitricum, Zirconium, Zinc, 
Muriatic radicle, Osmium, Tron, 
Phosphorus, Bismuth, Manganese, 
Fluoric radicle, Iridium, Cerium, 
Boron, Platinum, Yttrium, 
Carbon, Gold, Glucinum, 
Hydrogen, Rhodium, Aluminium, 
Arsenic, Palladium, Magnesium, 
Chromium, Mercury, Calcium, 
Molybdenum, Silver, Strontium, 
Tungsten, Lead, Barytium, 
Antimony, Tin, Sodium, 
Tellurium, Nickel, Potassium. 
Silicon, Copper, 


According to this table, oxygen and potassium have the greatest 
affinity for each other; and there is very little affinity between 
iridium, platinum, and gold. 

M. Oersted published at Berlin, in 1812, a work entitled Consi- 
derations on the Physical Laws of Chemistry deduced from the 
new Phenomena. Like Davy and Berzelius, he has adopted the 
electrical theory of affinity; but he has not been so reserved as 
these philosophers. On the contrary, he has pushed matters as far 
as they will go, and has endeavoured to make his electrical hypo- 
thesis complete in all its parts. As this theory has attracted great 
attention, and gained great eclat in Germany, though I believe it 
is entirely unknown in Britain, I shall give the outlines of it in this 
place. 

He'considers the phenomena of electricity, galvanism, magnetism, 
heat, light, and chemical affinity, as all depending on the same 
forces ; and he shows that the same cause, which in one case pro- 
duces electrical actions, occasions in another chemical actions. 
These actions are produced by two forces; the one negative, the 
other positive. ‘These forces are opposite to one another; and by 
being made to act against one another, may suspend or destroy one 
another, 

Heat is produced by the extinction of the two forces, either in 
electrical or chemical processes. We may suppose also that the 
light is derived from the same cause. 

Acids which are attracted to the same pole as oxygen possess the 
same force with that principle; while alkalies and combustible 
bodies, which are attracted to the opposite pole, possess the oppo- 
site force. Oersted arranges chemical substances under two series: 
the first containing the products of combustion ; the second, the 
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supporters and combustibles. Those of the ofe series, according to 
him, do not combine with those of the ether; except sulphur and 
phosphorus, which combine both with the metals and alkalies, and 
therefore constitute, as it were, the dransi¢ion from the one series to 
the other. He endeavours to distribute the bodies in thesé series in 
a kind of arithmetical progression, beginning with the most com- 
bustible bodies, as hydrogen, ammonia, potassium; and continuing 
to the least combustible, as platinum, rhodium, iridium. If we 
suppose the series continued farther, we are led to the idea of a body 
absolutely incombustible. This body maust possess in the highest 
degree the properties which are the opposite to combustibility, and 
in consequence of the attraction which exists between it and com- 
bustible bodies, it must produce the strongest action, which is that 
of combustion. This incombustible body, in the present state of 
our knowledge, is oxygen. 

Between oxygen and iridium the author places carbon, phospho- 
rus, and sulphur. ‘This last substance, though heat makes it pass 
into the state of a combustible, ought to be considered as a negative 
body. 

The products constitute a similar series, which commences with 
the most energetic alkalies, and passes to those which are more 
feeble, till we come to bodies such as alumina, in which that pro- 
perty is balanced by the opposite property having the same foree. 
Then come bodies of a predominating acidity. This is at first feeble 
in the bodies nearest the point of equilibrium, but it becomes of an 
extreme activity in the bodies at the greatest distance from that 
point. We see that each series commences with a certain sum of a 
property, which diminishes in arithmetical progression, and termi+ 
natés by leaving the bodies possessed of the opposite property. 

Two bodies which belong to the opposite extremes of a series 
combine with great force ; but the energy of this action seems to 
change their state, since the product of the «combination no longer 
belongs to the same order of affinities. ‘The compounds of oxygen 
and a combustible body pass into the series of products, as likewise 
do those of hydrogen and sulphur, of tellurium, and without doubt 
those of various other bodies. The cOmpound of an acid and 
alkali no longer belongs to the series of products, but to that of the 
salts. On the other hand, compounds between bodies at no great 
distance from each other, as between two acids or two alkalies, do 
not go out of the series. 

This law embraces all the bodies having the same preponderating 
forces ; so, however, that these bodies cannot be confounded. It 
presents, says the author, under a simple expression this truth, that 
the same force may exist in a state so different that all its attraction 
for the opposite force will not be sufficient to make it enter into - 
combination. ‘The two most different states are found in the sup- 
porters aiid the products. ‘The third state is in the neutral salts ; 
but they bear a close resemblance to those products that are placed 
near the point of equilibrium. Combustibility, then, is the pre+ 
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ponderance of the positive force in a particular state, which M, 
Oersted calls the staée of supporters, or of the first class of bodies, 
Alkalinity presents the same force, but ina different state, which 
he calls the s/ate of products, or of the second class. We do not 
know the nature of this difference, but we know that it exists, and 
that the forces are in a state of greater liberty in the first class than 
in the second. 

Combustion sometimes gives us alkaline products, sometimes 
acid, and sometimes neutral ones, The product, by combining 
with oxygen, loses either in part or entirely its free positive force, 
and passes to the order of bodies of the second state. The same 
thing happens to the negative force of the oxygen. If the body be 
combustible ina high degree, and does not combine with too much 
oxygen, the positive force still preserves the preponderance, and the 
body is alkaline. If, on the contrary, the body be but little com- 
bustible, and combine with a great deal of oxygen, the negative 
force remains preponderant, and the body is acid. 

In oxygenated bodies we find of necessity a combustible body and 
oxygen united together, and constituting a body of the second class. 
Hence we must conclude that these bodies unite together the two 
opposite properties, the alkaline and acid, one of which is often 
rendered insensible by the other. However, in a great number of 
other combinations, both properties subsist together. This is the 
case in the oxides of lead, copper, &c. In some bodies we find the 
positive or negative force in both states at the same time. Thus 
ammonia possesses both the positive force of the first class and that 
of the second; while the nitric and oxymuriatie acids possess the 
negative force both of the first and second class. This is the 
natural effect of a combination, either feeble or far from the point 
of saturation, by which a force is reduced to an inferior state. In 
the combination of tellurium with hydrogen, the negative force of 
the metal is sufficiently changed by the positive force of the 
‘hydrogen to occasion a state of acidity. ‘The positive force con- 
tained either in the hydrogen or in the tellurium has not suffered 
enough of change to come to the state of acid. Hence we find in 
tellureted hydrogen gas a strong combustibility, and a very distinct 
acidity, existing together. 

It is well known that electricity produces heat. M. Oersted 
ascribes this effect to a union between the two opposite electric 
forces ; and it is so much the more intense, the greater obstacles the 
transmission of the electricity meets with, provided that these ob- 
stacles may be overcome. ‘The transmission of electricity consists 
in a series of attractions and repulsions, or in the undulatory move- 
ment experienced by the peculiar forces of the body. Chemical 
union between electro-negative and electro-positive bodies excites 
always heat, and none of the electrical forces escapes in a state of 
liberty. However, the increase of conducting power may counter- 
balance this effect, and even overcome it, and then cold is excited. 

There exists three principal combinations between the electrical 
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forces, which are the same as the chemical forces. The first'is the 
combination between the forces themselves; the result of it is the 
contraction of the two forces, or their reduction to a smaller 
volume, with the disengagement of light and heat. The second is 
the combination of a product with a supporter. The result of it 
likewise is condensation, and the evolution of light and heat, 
though not to so great an extent as in the first case. The third 
degree consists in the combination of an alkali with an acid. It is 
rarely acconipanied by the disengagement of light, but always with 
the disengagement of heat. A condensation likewise takes place 
unless peculiar causes modify the result. Expansion, which is the 
effect of a repulsive force in bodies, is most frequently owing to an 
excess of one of the eleciric forces. Contraction is the effect of 
an equilibrium between the forces, and of their mutual extinction. _ 

The forces which produce the electrical and chemical actions of 
bodies are the same as those which produce the mechanical proper- 
ties of bodies. Impenetrability depends on the resistance which 
the expansive power of two forces opposes to a body endeavouring 
to penetrate the space already oceupied by another body. Cohesion 
is the effect of the two forces, which attract one another. Uni- 
versal attraction consists in the action at a distance of the two 
forces upon each other, supposing the expansive power of each force 
not to extend beyond the surface of bodies. 

Such is an abstract of M. Oersted’s hypothesis, as far as I have 
been able to make it out. It is fair, however, to state, that 1 have 
not had an opportunity of perusing his own work, but only the 
abstracts of it published in some of the German journals, and an 
outline given by Van Mons in his translation of Sir H. Davy’s Ele- 
mentary Work. Hence it is very possible that I may not have done 
the author justice, and that some of the parts of his hypothesis, 
which appear the most whimsical and absurd, would assume another 
aspect under the explanations of the author himself. On that 
account J shall not attempt any critical examination of this hypo- 
thesis, which has given the author considerable celebrity in Ger- 
many. Its weak parts and inconsistencies are sufficiently obvious to 
those who have followed the late improvements in electricity and 
chemistry. ‘The metaphysical part I do not fully understand ; nor 
haye I been able to make out whether the author’s electrical forces 
be substances or qualities. 


At present, then, it seems to be the prevailing opinion of chemists 
that chemical affinity is identical with electrical attraction. The 
opinion possesses much plausibility, and even probability; but much 
remains to be done before it can be considered as established, and 
made the foundation of our chemical reasonings. 

Il, Proportions in which Bodies combine chemicaliy.—That the 
ultimate particles of matter consist of atoms, incapable of farther 
subdivision, is an epinion which has been pretty generally received 
among philosophers ever since the time of the Greeks; and since 
the establishment of the Newtonian philosophy this opinion has 
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become almost universal. ‘That substances always enter into che- 
mical combination, in determinate proportions which never vary, 
has been known ever since chemists acquired the art of analysing 
bodies. Thus carbonate of lime, wherever, or in whatever state, it 
occurs, is always a compound of 43-2 carbonic acid and 57°8 lime; 
and sulphate of barytes, of 34°5 sulphuric acid and 65:5  barytes. 
In like manner, the yellow oxide of lead is always a compound of 
100 lead and 7-7 oxygen; and red oxide of mercury, of 100 mer- 
cury and 8 oxygen. Sulphuric acid is always composed of three 
parts of oxygen and two parts of sulphur ; and carbonic acid, of 
_ 2000 oxygen and 751 carbon. This law is universally admitted by 
chemists ; and, indeed, the more rigorously it has been examined, 
the more conspicuous and decided have become the proofs in its 
favour. Even Berthollet, who seems to be an enemy to the atomic 
theory in the abstract, has admitted that all known compounds 
unite in determinate proportions ; and has endeavoured to reconcile 
this fact to his own opinions by several highly ingenious, and some 
rather whimsical, arguments. The few exceptions which he was 
able to muster up against the law have all disappeared before the 
more rigid and exact examination of modern analysts, 

Mr. Dalton was the first person who ventured to account for this 
fixedness in chemical proportions. According to him, it is the 
atoms of bodies that unite together. One atom of a body, a, unites 
with one atom of a body, 4, or with two atoms of it, or with three, 
four, &c. atoms of it. The union of one atom of a with one atom 
of / produces one compound, the union of one atom of a with two 
atoms of / produces another compound, and so on. Each of these 
compounds, of course, must consist of the same proportions, be- 
cause the weight of every atom of the same body must of necessity 
be the same. 

We have no means of demonstrating the number of atoms which 
unite together in this manner in every compound; we must, there- 
fore, have recourse to conjecture. If two bodies unite only in one 
proportion, it is reasonable to conclude that they unite atom to 
atom. Hence it is most likely that water is composed of one atom 
of oxygen and one atom of hydrogen ; oxide of silver, of one atom 
silver and one atom oxygen ; and oxide of zinc, of one atom zine 
and one atom oxygen. 

When a body has the property of uniting with variuus doses of 
oxygen, we can then determine the number of atoms which con- 
stitute the compounds. ‘Thus manganese unites with four doses of 
oxygen; and supposing the manganese to be represented by 100, 
the oxygen of each respective oxide is represented by the numbers 
14, 28, 42, 56; but these numbers are to each other as the 
numbers one, two, three, four. Hence the first oxide is composed 
of one atom manganese and one atom oxygen; the second, of one 
atom manganese and two atoms oxygen; the third, of one atom 
manganese and three atoms oxygen; and the fourth, of one atom 
manganese and four atoms oxygen. In like manner, as mercury 
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combines with two doses of oxygen, and forms two oxides, the first 
composed of 100 mercury and four oxygen, and the second of 100 
mercury and eight oxygen, it is obvious that the first must be a 
compound of one atom mercury and one atom oxygen, and the 
second of one atom mercury and two atoms oxygen, 

Nor is there any difficulty with respect to iron. There are two 
oxides of that metal: the first composed of 100 iron and 28 
oxygen; the second of 100 iron and 42 oxygen. Now as 28 is to 
42 as two to three, it follows that the first is a compound of one 
atom iron and two atoms oxygen; the second, of one atom iron 
and three atoms oxygen. ‘The same rule holds good with respect to 
the oxides of nickel and cobalt. 

If we know the number of atoms of which a body is combined, 
and the proportion of the constituents, there is no difficulty in de- 
termining the proportional weight of the atoms of which it is com- 
posed. ‘Thus if water be composed of one atom of oxygen and one 
atom of hydrogen, and if the weight of the oxygen in water is to 
that of the hydrogen as 72 to one, then it follows that the weight 
of an atom of oxygen is to that of an atom of hydrogen as 74 to 
one. If black oxide of mercury be composed of one atom of 
mercury and one atom of oxygen, and if it be composed of 100 
mercury and four oxygen, then an atom of mercury is to the weight 
of an atom of oxygen as 100 to four, or as 25 to one. If black 
oxide of iron be composed of one atom iron and two atoms 
oxygen, and if it consist of 100 iron and 28 oxygen, then an atom 
of iron is to an atom of oxygen as 100 to 14, or as 7‘142 to one, 

uch is the method of determining the weight of an atom of the 
different substances upon which experiment has hitherto been made. 
The advantage of such a knowledge is immense; because it gives 
us the proportions in which the different substances unite together, 
and even enables us to calculate the proportional constituents of all 
compound bodies, independent of experiment, and with more accu- 
racy than would result from experiments unless conducted with 
uncommon precautions. 

Hitherto the only persons who have written upon the subject of 
chemical atoms are Mr. Dalton, Sir Humphry Davy, Dr. Berze- 
lius, Dr. Wollaston, and myself. Mr. Dalton made choice of 
hydrogen as his unit, because it is the lightest of all the atoms ; 
and Sir H. Davy has followed his example. But as oxygen enters 
into a much greater number of compounds than any other body, it 
was chosen by Dr. Wollaston and Dr. Berzelius as the most conve- 
nient unit; and in the tables of atoms which I have published in 
the different volumes of the Annals of Philosophy, 1 have followed 
their example. Berzelius considers an atom of oxygen to weigh 
100, Wollaston makes it weigh 10, and 1 myself make its weight 
one. The reader will perceive that these three numbers are the 
same, the only difference being the position of the decimal point. 

The person who has hitherto made the greatest number of expe- 
riments upon this important subject is Dr. Berzelius ; and he has 
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considered himself as entitled, by the results which he has obtained, 
to establish two propositions which he considers as axioms or che- 
mical first principles, and which have a prodigious influence on the 
whole doctrine. . These axioms are the following :— 

1. in all compounds of inorganic matter one of. the constituents 
is always in thé state of a single atom. According to this axiom, 
no inorganic compound is ever composed of two atoms of a united 
with three atoms of J, or of three atoms of a united with four atoms 
of J, &e.; but always of one atom of @ united with one, two, 
three, four, &c. atoms of J. This axiom, if it hold good, which 
Berzelius thinks it will, greatly simplifies the doctrine of atomic 
combination, as far as inorganic bodies are concerned, and reduces 
the whole to a state of elementary facility. 

2. When an acid unites to a base, the oxygen in the acid is 
always a multiple of the oxygen in the base by a whole number, 
and generally by the number denoting the atoms of oxygen in the 
acid. Thus sulphuric acid contains three atoms of oxygen: 100 
parts of it contain 60 oxygen ; and 100 parts of sulphuric acid 
combine with, and saturate, a quantity of base which contains 20 
oxygen. Now 20 multiplied by three, the number of atoms of 
oxygen in sulphuric acid, makes 60 the quantity of oxygen in 10 
of sulphuric acid. 

Such are the two axioms of Berzelius, which he has made the 
foundation of his whole reasoning, and from which he has deduced 
his rules for determining the proportion of oxygen in bodies, and 
the number of atoms of which they are composed. If they hold 
good, and hitherto they have answered wonderfully well, they mus€ 
be admitted to be of the utmost importance, and to give a facility 
and elegance to our chémical investigations which could scarcely 
have been looked for. 

Mr. Dalton, the founder of the atomic theory, has not adopted 
either of these axioms. At the same time he has not advauced any 
fact in opposition to them; but only that there is nothing in the 
atomic theory which necessarily leads to their adoption. This is 
doubtless true. The axioms are merely empyrical, and deductions 
from analyses. Yet if they hold in all the analyses hitherto made, 
we cannot well refuse them a good deal of generality; and the 
best mode of proceeding seems to be to admit them till some 
exception to them be discovered., 

Berzelius, considering the atomic theory to labour under difficul- 
ties, which in the present state of our knowledge we are not able 
to surmount, has substituted in its place another, which he con- 
ceives to be easier and simpler. This may be called the theory of 
volumes. Ele conceives bodies to be all in the gaseous state, and 
embraces the opinion of Gay-Lussac, that gaseous bodies always 
wnite in volumes that are aliquot parts of each other. One volume 
of one body always unites with one, two, three, &c. volumes of 
another. How tiis alteration, which consists merely in the substi- 
tution of the word volume for atom, simplifies the atomic theory, or 
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removes any of the difficulties under which it labours, is, I own, 

beyond my comprehension. But Berzelius has deserved so well of 

chemistry, that he may be indulged in any innocent whim which 
roduces no deterioration. 

Tshould take up too much room were J here to give a table of the 
weights of the atoms of bodies. I must satisfy myself with referring 
to the different papers which I have inserted in the Annals of Phi- 
losophy on the subject, to the paper of Berzelius in the third 
volume of the Annals, in which will be found his table of the 
weights of an atom of the simple substances, and to Dr. Wollas- 
ton’s scale of chemical equivalents. The weights given in these 
three different tables do not always coincide with each other; but 
in general a very near approach to coincidence will be perceived. 
In some cases the weights that I have assigned are half those 
given by Berzelius. The reason of this is obvious; and the cir- 
cumstance can occasion no difficulty or ambiguity. 


Il. Light and Heat. 


In the account of the progress of chemistry which I gave at the 
beginning of last year, 1 had to state a considerable number of 
important additions to the doctrine of heat, and its connection 
with light; but at present this department of the science is nearly 
barren. |M. Berard has repeated and confirmed the experiments of 
Dr. Herschel on the heating power of the different rays of solar 
light. He found the greatest heating power at the extremity of the 
red ray. He likewise repeated the experiments of Wollaston, 
‘Ritter, and Bockman, on the deoxidizing power of the solar rays. 
He found it greatest, as they had done, in the violet ray; and 
traced it in a diminishing rate to the middle of the spectrum, 
where it disappeared. 

Morichini, a Roman chemist, announced some time ago that, 

. when steel needles are exposed to the action of the violet ray, they 
are converted into magnets. ‘This experiment has been repeated in 
France, but has not been attended with success. 


III. Simple Supporters and Combusétibles with their Compounds. 


There are a considerable number of facts to relate respecting this 
branch of chemistry. 

1. Jodine.—This singular substance was discovered some years 
ago by M. Courtcis, a saltpetre manufacturer in Paris. It was first 
examined by Clement and Desormes, then by Sir H. Davy, and 
lastly by Gay-Lussac, It is obtained from kelp by a very easy 
process, which has been described in the Annals of Philosophy. 
French kelp yields it in much greater abundance than British kelp. 
Hence it would appear that the sea plants that yield it are more 
abundant in the English Channel than on the east or west coast of 
Britain. Iodine is in small crystals, which Dr. Wollaston has 
ascertained to*be octabedrons. It has the metallic lustre, and 
resembles plumbago in colour, though its lustre is considerably 
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greater. It has a peculiar smell, is very volatile, and very poisonous 
in its nature when taken internally. Its specific gravity is rather 
less than four, that of water being one. 

Iodine, as far as experiment has hitherto gone, must be consi- 
dered as a simple substance ; and it belongs to the class of sup- 
porters, though it is by far the worst supporter known. Its vapour 
supports the combustion of potassium, and it combines rapidly with 
phosphorus, evolving much heat, though no light. When iodine 
is heated, it is volatilized at rather a low temperature, and con- 
verted into a beautiful violet-coloured vapour, froin which it has 
received its name. This vapour, as far as I can find, possesses very 
little elasticity at the temperature of 212°. 

Iodine combines with chlorine, and forms a peculiar acid. It 

does not appear to combine with oxygen. With hydrogen it unites, 
and forms an acid very much resembling muriatic acid in its smell, 
though I consider it as rather more pungent than that of muriatic 
acid. It unites with sulphur, phosphorus, and the metals; and 
forms a class of bodies, analogous to the oxides, called zodes. Some 
of these possess the properties of acids. It combines with alkalies 
and earths, and forms with them two classes of salts. The first, 
consisting of iodine and the base, may be considered as analogous 
to the iodes; the second, consisting of iodine, oxygen, and the 
base, have been called oatodes, and may be considered as analogous 
to the hyper-oxymuriates, It scarcely possesses the property of 
separating carbonic acid from the bases, and cannot therefore be 
united with the carbonates so as to form salts; though these bodies 
readily dissolve a portion of iodine. An atom of iodine weighs about. 
12°5. 
2. Chlorine.—Chlorine has the property of combining with two 
different proportions of oxygen, and of forming two new acids, 
which have received the names of chloric and chlorous acids. The 
first was discovered by Gay-Lussac ; the second, by Sir H. Davy. 
The Germans have given to chlorine the name of halogen. 

- It is scarcely worth while to notice the experiments of the Dutch 
chemists L. A. Von Meerten and S. Stratingh on this gas, as I do 
not perceive any thing new in them. Meerten says that chlorine 
has the property of converting sulphurous acid into sulphuric acid, 
and nitrous gas into nitric acid. These were the first two experi- 
ments that I tried; when Davy published his paper to show that 
chlorine is still an undecomposed substance; and I soon procured 
the fullest evidence that neither of these gases is altered by pure 
chlorine ; but when chlorine contains a mixture of common air, 
which it usually does, it renders nitrous gas yellow in an instant. 
Meerten found likewise that ether burns in chlorine gas. ‘This dis- ° 
covery was made many years ago by Cruickshank, and published by 
him in the last volume of Nicholson’s quarto Journal, and by my- 
self in the second and subsequent editions of my System of Che- 
mistry ; nor is there any thing new with respect to the burning of 
the metals in chlorine gas, as far as tried by these chemists. 
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Christian Frederick Bucholz made a set of experiments, in 1812, 
to determine the quantity of oxygen which can be obtained from 
hyper-oxymuriate of potash, His experiments were not attended 
with much success ; but he ascertained that a red heat is necessary 
to drive off this gas. 1 have myself repeated this experiment more 
than once, and obtained a result which approached very near to 
that previously established by the experiments of Chenevix. 

3. Fluorine-—Sir H. Davy has published several papers upon this 
hypothetical basis of fluoric acid ; but all attempts to obtain it ina 
separate state have hitherto failed. Indeed, supposing it to exist, 
its action upon all other bodies seems necessarily to be so violent 
that there can be little hopes entertained of ever procuring it except 
in a state of combination. 

4. Axote.—The two laws of Berzelius relative to chemical pro- 
portions do not hold when applied to the combination of azote with 
oxygen. The reason of this he conceives to be, that azote is not an 
element, but a compound of oxygen and an unknown base, to 
which he has given the name of mtricum. He has calculated from 
his theory the quantity of oxygen which azote must contain; and 
he shows that when this correction is made, the nitrates, as well as 
other bodies, come under the dominion of his two Jaws. 

Mr. Miers, of London, had been of opinion for several years 
that azote is a compound of osygen and hydrogen, and that the 
experiments of Girtanner were not so inaccurate as has been syp- 

osed. Ina paper published in the Annals of Philosophy, vol. iii. 
p. 364, he shows that the supposition, that it isa compound of one 
atom oxygen and six atoms hydrogen, will tally exactly with the 
atomic theory, and give the weight of the different atoms into which 
azote entered the very same as they are at present, supposing azote to 
be asimple substance. This ingenious paper was suflicient to show us 
that the opinion of Mr. Miers was neither impossible nor improbable. 
It was not, however, sufficient to determine the opinions of chemists’ 
in favour of an hypothesis of so much importance, that the conse- 
quence of admitting it would be an almost entire change in the 
notions at present entertained respecting chemical combination. 

Mr. Miers, sensible of the necessity of direct experimental proof 
in order to give currency to an opinion of such magnitude, has had 
recourse to direct experiment, and has published a very curious and 
valuable paper on the subject in the nnals of Philosophy, vol. iv. 
p- 180 and 260. His object in these experiments was to deprive 
water of a portion, but not the whole, of its oxygen, and thus to 
convert it into azote. The experiments of Girtanner were directed 
to precisely the same view. It occurred to Mr. Miers that sul- 
phureted hydrogen gas would probably answer the purpose. Accord- 
ingly he passed a mixture of vapour of water and sulphureted 
hydrogen gas through a copper tube. In one experiment the whole 
gas that came over possessed the properties of common ais, and was 
a inixture of 80 azote and 20 oxygen. Ju another a gas was formed, 
which Mr, Miers considered as sulphureted azotic gas. In a third 
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there was formed an acid gas resembling sulphureted hydrogen in’ 
smell, but possessing very different properties. Water absorbed. 
twice its bulk of it. With potash it formed a black insoluble com- 
pound, not decomposed by any acid. Such were the different 
results obtained by Mr. Miers. They are highly curious and inte- 
resting; but it is obvious that they require to be followed farther 
before they can be considered as establishing the compound nature- 
of azote, and that it is composed of oxygen and hydrogen. The 
inconsistency of the results with each other, the new facts brought 
to view by every repetition of them; and, above all, the circum- 
stance of the gas, in the most decisive of all the experiments, pos- 
sessing the properties and composition of atmospherical air, lead to 
suspicions which require to be obviated. It would be requisite, 
likewise, to account for the sulphur of the sulphureted hydrogen, 
and to show that the copper tube can have no influence on the de- 
composition of this gas. 1 hope, therefore, Mr. Miers will resume 
his experiments, and prosecute them till he obtains results free. 
from all such anomalies, and leading to conclusions that cannot be 
controverted. ‘The investigation is indisputably an object of import- 
ance ; and he has made such progress in it, that be ought to enjoy 
the reputation that would infallibly result from so interesting a dis- 
covery. | 

5. Phosphorus.—The facts respecting phosphorus, published by 
Thenard in the Annales de Chimie, had been almost all anticipated 
long ago by Proust. Hence I conceive it to be unnecessary to detail 
them here. Heinrich, in his treatise on the phosphorescence of 
bodies, has stated some facts respecting the temperature at which 
phosphorus burns in various circumstances, which perhaps may be 
worth transcribing. When phosphorus is put into the bottom of a 
narrow glass tube, it may be heated to 482° without taking fire. In 
the open air phosphorus burns at 99°, and in oxygen gas at 72°. I 
cannot avoid observing that these determinations are far from pre- 
cise. Indeed, nothing definite can be established respecting the 
combustion of phosphorus, because the degree at which it catches 
fire depends upon its purity. Pretty pure phosphorus I found did 
' Not begin to burn rapidly till heated to the temperature of 148°; 
but if you keep it long in the temperature of 99°, its temperature 
gradually increases by its slow combustion, and it will, after a cer- 
tain time, burn rapidly. According to Heinrich, a compound of 
equal parts phosphorus and sulphur becomes luminous at 30°, 

6. Ammonia.—The important experiment of Berzelius, who 
converted mercury into an amalgam, by causing the galvanic 
battery to act upon it when in contact with ammonia, has not yet 
been cleared up in a satisfactory manner. It follows from it that am- 
monia contains a substance of a metallic nature as its base, and that 
when this base is deprived of oxygen by the influence of the gal- 
vanic battery the metal amalgamates with mercury. On the other 
hand, the analysis of ammonia by means of electricity, and the 
resolution of it into hydrogen and azote without the least trace of 
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oxygen, is equally decisive. These two sets of experiments seem 
at first sight incompatible with each other, and show us that there 
is something connected with the nature of azote still unknown. 
The fact that no substance constitutes a saline base, or is capable of 
uniting with acids, and forming salts, unless it contains oxygen 
(ammonia alone excepted), is a strong analogical argument in 
favour of the existence of oxygen in ammonia. It has accordingly 
induced Berzelius to embrace that opinion ; and I must acknow- 
ledge that it is difficult to resist so very general an analogy. The 
anomaly respecting the composition of ammonia will be removed 
completely whenever it is proved in a satisfactory manner that azote 
is a compound of oxygen and hydrogen. This circumstance renders 
that question of still greater importance than it otherwise would be. 

7. Sulphuret of Carbon.—The properties and constituents of this 
ate substance, as determined by Drs. Berzelius and Marcet, 
were stated in our sketch of chemistry given at the beginning of 
last year. Since that time Berzelius has published additional obser- 
vations on the combination of sulphuret of carbon with the bases. 
(Annals of Philosophy, iii. 186.) ‘To these compounds he has given 
the name of carlo-sulphurets. The following table exhibits the 
colour of the precipitates obtained by mixing different metallie 
salts with a solution of sulphuret of carbon in potash :— 


Muriate of cerium........White, or yellowish white. 
Sulphate of manganese ....Greenish-grey. 

Sulphate of zinc.......... White. 

Permuriate of iron........Dark red. 

Submuriate of antimony... .Orange. 

Muriate of tin ...........Pale orange, then brown. 
Nitrate of cobalt ........Dark olive-green, at last black. 


INITRALC VOL CAG s)ccnS a caye estos A fine scarlet. 
Nitrate of copper ..... ....DWark brown. 
Promuriate of mercury ..... Black. 


Permuriate of mercury .....Orange. 
Muriate of silver..........Reddish brown, 


Dr. Brewster has found that sulphuret of carbon exceeds all fluid 
bodies in refractive power, and that in this respect it even surpasses 
flint glass, topaz, and tourmaline. In dispersive power it exceeds 
every fluid substance except oil of cassia, holding an intermediate 
place between phosphorus and halsam of Tolu. 

8. Potassureted Hydrogen Gas.—Sementini, of Naples, pub- 
lished, about two years ago, a dissertation on potassium, in which 
he relates his experiments on potassureted hydrogen yas, which was 
discovered by Davy during his experiments on the metal of potash. 
bin following are all the facts that I can find in these experiments : 

Potassureted hydrogen gas is heavier than pure hydrogen, and 
lighter than phosphoreted hydrogen gas. 2. It takes fire, with a 
kind of explosion, when it comes in contact with the air emitting 
in alkaline odour. The explosion is louder when the gas comes in 
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contact with oxygen or chlorine gases. 3. Electricity causes it to 

expand, and throws down the greatest part of the potassium. 

4. Though kept in contact with water, it does not lose the whole, 

but only apart, of its potassium. Hence Sementini concludes that 

hydrogen has the property of combining with two proportions of 
assium. 

9. Nitrous Oxide—From the experiments of Professor Pfaff, of 
Kiel, it appears that when the nitrate of ammonia employed to 
prepare this gas contains sal ammoniac, as is commonly the case, 
the gas which comes over is the same as that noticed by Proust and 
Vauquelin, which has a peculiar taste and odour, and acts with 
violence upon the lungs. Hence the method of preventing the 
occurrence of this foreign gas is obvious. 

9. Sulphureted Axotic Gas.—A controversy has been carried on 
in Germany for some years respecting the existence of this gas. It 
was first announced by Gimbernat as existing in the mineral waters 
of Aix-la-Chapelle. Then appeared the analysis of these waters by 
Dr, Reaumont, and by Messrs. Monheim and Lausberg ; the expe- 
riments of Westrumb on the same subject; and the attempts of 
Berzelius and Hedenberg to: form sulphureted azotic gas artificially, 
which were not attended with success. I do net consider it as 
necessary to enter into the particulars of this controversy. { shall 
merely state what I conceive to be the result of it. No person has 
ever succeeded in forming sulphureted azotic gas artificially. The 
waters of Aix-la-Chapelle seem to contain both azotic gas and sul- 
phureted hydrogen gas. The sulphureted azotic gas of Gimbernat 
seems to have been nothing else than a mixture of these two gases. 


IV.. Metals. 


The most indefatigable experimenter of late years on the metallic 
oxides is Professor Berzelius. For the greater part of his results I 
must refer to his dissertation On the Catise of Chemical Proportions, 
published in the third’ volume of the Annals of Philosophy, where 
almost the whole of his results will be found ; but as the details of 
the experiments are frequently omitted in that dissertation, and as 
I am aware, from conversations which I have had on the subject 
with different young chemists, that some of these details would be 
very acceptable, I'shiall take the present opportunity of stating some 
of those which seem most important in this place. 

1. Oxides of Gold.—The facility with which gold parts with its 
oxygen is well known, and every chemist is aware of the impos- 
sibility of obtaining the oxides of this metal in a state of purity. 
Berzelius’ method of estimating the quantity of oxygen in the per- 
oxide of gold, which alone can be subjected to direct examination, 
was very simple and ingenious, but required considerable dexterity. 
He dissolved a given quantity of gold in aqua regia, evaporated the 
solution gently to dryness, to get rid of the excess of acid, and then 
redissolved the salt in water. He now ascertained, with rigid accu- 
racy, how much mercury was necessary to precipitate the gold in 
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the metallic state ; for it is evident that this mercury must have 
united with exactly the quantity of oxygen which the gold con- 
tained. In one experiment, 14°29 of mercury precipitated 9°355 
of gold; in another, 9°95 of mercury precipitated 6°557 of gold. 
According to these experiments, it appears that 15°912 of gold, 
when in the state of peroxide, contain just as much oxygen as 24°24 
of mercury, when in the state of peroxide. But according to the 
experiments of Sefstrom, whom Berzelius follows, peroxide of 
mercury is composed of 100 mercury + 7:9 oxygen. Hence he 
reckons the peroxide of gold a compound of 


Gold ....6...000... 89°225./....100°000 
Oxygen ...... we. Ones co ed Bp 


100:000 


If we consider the red oxide of mercury as composed of 100 
metal + 8 oxygen, as I have done in my table inserted in the 
second volume of the Annals of Philosophy, in that case we obtain 
the composition of peroxide of gold as follows :— 


Gold EES MRSS SPITZ STOOD 
Onyeed Coss wes, LOSES ITTY TE Ley 


100°000 


This last statement agrees better with the experiments of Ober- 
kampf than that of Berzelius. Oberkampf found sulphuret of gold 
composed of 100 gold and 24°39 sulphur. Now if an atom of 
sulphur weigh twice as much as an atom of oxygen, it follows that 
peroxide of gold ought to be composed of 100 gold + 12:195 
oxygen. ° 

When muriate of gold is exposed to a moderate heat upon a 
sand-bath, as long as it gives out chlorine gas it assumes a strong 
yellow colour, and becomes insoluble in water; or if the heat has 
not been continued long enough, only the portion of muriate of 
gold which is unaltered is dissolved, while that which has acquired a 
strong yellow colour remains undissolved. If heat be applied to 
this substance, or if it be simply exposed to the light of day, it is 
decomposed, and converted into metallic gold and permuriate of 
gold. According to Berzelius, the straw-coloured substance is a 
promuriate of gold. Heat or light deprives one portion of the 
protoxide of the whole of its oxygen, this oxygen unites with the 
remaining protoxide, and, converting it into peroxide, permuriate 
of gold isagain formed. Now he found by experiment that in this 
case two-thirds of the gold are reduced to the metallic state, while 
one-third is converted into peroxide ; so that the protoxide of gold 
contains just one-third of the oxygen in the peroxide. 

I may just observe, that these conclusions are not quite free from 
objections. I myself think it not unlikely that no oxygen is present 
in either of these salts. ‘This, however, does not hinder the calcu- 
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lations of Berzelius from approaching to accuracy; though it were 
to be wished that experiments on the oxides were made in a less 
exceptionable manner than by combining them with muriatic acid. 

2. Oxides of Platinum.—To determine the composition of 
protoxide of platinum, Berzelius proceeded in the following 
manner. He dissolved a quantity of pure platinum powder in 
nitro-muriatic acid, evaporated the solation to dryness, to get rid 
of the excess of acid, and then exposed the salt upon a sand-bath 
till all evolution of chlorine was at an end. The salt thus treated 
had an olive-green colour, and was promuriate of platinum. To 
ascertain its composition, he decomposed it by a red heat. Ten 
parts of it thus treated left 7°33 of metallic platinum, while 2°67 
parts of chlorine gas made their escape. Now he assumed that the 
chlorine gas is a compound of muriatic acid and oxygen, and that 
the 2°67 of it contain just the quantity of oxygen necessary to 
convert 7°33 parts of platinum into protoxide; but 100 parts of 
chlorine gas, according to Berzelius, are composed of 100 muriatic 
acid and 29°454 oxygen; therefore 2°67 contain 0°6075; and prot- 
oxide of platinum is composed of 


Platinium: es a tice elo OOD rahe ie OO 
Oxygen ........- ghaset fOdeer ta OBOg 


Berzelius determined the oxygen in the peroxide of platinum in 
the same way as he did that in the peroxide of gold. He ascer- 
tained how much mercury was necessary to precipitate a given 
quantity of platinum in the metallic state. The result was, that 
100 mercury precipitate 48°23 of platinum. He therefore con- 
siders the peroxide of platinum as composed of 


Platinum ......2..22.. S5°9S...... 100 
Oxygen .........02+06 1407...... 16°38 
100:00 


But if we reckon the peroxide of mercury to contain 100 metal 
+ 8 oxygen, which I believe to be very near the truth, then per- 
oxide of platinum is composed as follows :— 


Plating.) 6) 2 3h os) BEF JS awe. 100 
Oxygen ..ccscceeseree Vas DOF, Briss 16°587 
100°000 


Now this gives the quantity of oxygen very nearly double that 
which was found in the protoxide. 
3. Oxide of Palladium.—Berzelius could only find one oxide of 
alladium. He employed the same method to analyse it that suc- 
ceeded with him in the analyses of the peroxides of gold and pla- 
tinum. He ascertained how much mercury is necessary to decom- 
pose a given quantity of muriate of palladium, and reduce that 
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substance to the metallic state. He found that 100 mercury: are 
equivalent to 55°6 of palladium. Hence he considers the oxide of 
palladium as composed of 


Pad gin sot an» isinee. #2 i Sh 26 am arp LOO 
OXY TEN, oo v0 ie core seisieis: LD AE a winrme, 142209 
100-00 


This will require a small correction, if we consider peroxide of 
mercury as composed of 100 metal and eight oxygen. 

4. Owides of Rhodium.—The experiments of Professor Berzelius 
on the oxides of this metal being detailed in the Annals of Philo- 
sophy, iii. 252, 1 shall here: state merely the results which he 
obtained. He found three oxides of this metal: the first composed 
of one atom metal + one atom oxygen; the second, of one atom 
metal + two atoms oxygen; and the third, of one atom metal + 
three atoms oxygen: and one atom of rhodium weighs 14-903. 
Hence the oxides are composed respectively. of 


Metal. 


RORISIGE!” wh ass sige 4's cara. «9 LOO’ Ae eee 
WCUTORIGE. vaca cies o/s bis we aes LOO’ oP ene 
PeROXIGE ec} 54 azkt «cope aries oA) WOO 20s lS 


5. Tungsten.—There is hardly any metallic substance that occa- 
sions greater difficulties to practical chemists than tungsten, both 
on account of the want of a good process to obtain its peroxide in a 
state of purity, and on account of the very high temperature which 
is requisite to melt the tungsten after it has been reduced to the 
metallic state. The experiments of the El Luyarts upon wolfram 
are known to every chemist; as are likewise the elaborate experi- 
ments on the same metal of Vauquelin and Hecht. Messrs. Allan 
and Aikin succeeded in reducing it to the metallic state, and 
verified its great specific gravity as determined by the Spanish che- 
mists. An elaborate set of experiments on this metal were pub- 
lished some years ago by Bucholz. He ascertained that the methods 
hitherto employed by chemists for procuring pure tungstate of 
ammonia do not succeed; and he verified the great specific gravity 
of this metal, having obtained it in grains of the specific gravity 
17-4. Now this is the mean of 17°6 given by the El Luyarts, and 
17:2 given by Allan and Aikin. But as I mean very speedily to 

ublish a translation of the experiments of Bucholz in the Annals 
of Philosophy, I do not consider it as. necessary to.enter into farther 
particulars respecting them in this place. 

6. Platinum.—The difficulty of reducing this metal to the 
malleable state, and its great importance in the construction of 
chemical vessels, are well known. Hitherto it has only been done 
for sale in Paris and in London. Parisian platinum is by far the 
dearest; as far as my experience goes, it serves very well for 
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chemical purposes. Its specific gravity is in general not so high as 
our London platinum, though [once had a crucible made in Paris 
above 21 in specific gravity. M. Leithner, who has the charge of 
the porcelain manufactory at Vienna, has lately proposed a new 
method of rendering platinum malleable. It is exceedingly simple, 


and appears to answer well enough in a small scale, though it is not 


adapted for the construction of large vessels. It consists in making 
up the fine powder of pure platinum into a paste with oil of tur- 
pentine, and laying it in coats upon paper, allowing one coat to dry 
before another is applied, and continuing to add coats till the layer 


‘of platinum is of sufficient thickness. When this is done upon 


porcelain, and the vessel afterwards exposed to the temperature of 
from 14° to 18° Wedgwood, the platinum adheres, and may be 
burnished. When laid upon paper, and then exposed to a strong 
heat ‘gradually raised, a sheet of platinum remains, which may be 
hammered, and converted into any shape that is wanted. 

7. Palladium and Rhodium.—Vauquelin’s method of separating 
these metals from crude platina, and obtaining them in a state of 
purity, has been given so lately in the Annals of Philosophy, that I 
do not think it necessary to repeat it here. It issufficiently compli- 
cated; and, as far at least as palladium is concerned, does not 
seem nearly so easy as the method previously given by Dr. Wol- 
laston by means of prussiate of mercury, though it is possible that 
Vauquelin’s process may yield a greater quantity. 

8. Gilding on Steel.—Gehlen has tried the following method of 
gilding on steel, and found it to answer. The steel is to be in the 
first place polished ; the part to be gilt is to be rendered rough by 
means of nitric acid; the steel is then to be dipped into the solution 
containing the gold; the gold adheres to the rough part of the 
steel, and may be burnished. 

9. Phosphuret of Copper.—¥Vf we believe Dobereiner, phosphuret 
of copper, prepared by Sage’s method, contains not only copper 
and phosphorus, but likewise calcium. ‘To this last metal, in his 
opinion, the analogy of the phosphuret to steel is owing. 

10. Separation of Gold and Silver.—Professor Schnaubert, of 
Moscow, has lately made several attempts to separate silver from 
gold by boiling the alloy in sulphuric acid; this acid dissolves the 
silver, and leaves the gold. ‘The process, though by no means 
brought to a state of perfection, promises at present to be attended 
with success. The great difference between the price of sulphuric 
acid and nitric acid, which is usually employed for the purpose, 
renders it desirable that this process, which I conceive originated 
with Mr. Keir, should be subjected to farther trials. 

1). Zinc.—From my analysis of Llende, published in the Annals 
of Philosophy, iv. 89, we may conclude that oxide of zinc is com- 
posed of 100 metal + 24°42 oxygen; and sulphuret of zine of 
100 metal + 48°84 sulphur; and an atom of zinc weighs 4:095. 

12, Antimony.—From my analysis of sulphuret of antimony, 
(bid. p. 95,) it foltows that it is composed of 100 metal + 35°536 
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sulphur. If we suppose it a compound of one atom metal + two 
atoms sulphur, then an atom of antimony will weigh 11-249. 


V. Re-agents. : 


IT shall state under this head the result of some experiments 
undertaken by different persons to determine the best re-agents for 
detecting the presence of different bodies in solution. 

1. Mercury.—Professor Pfaff, of Kiel, has made a set of expe- 
riments on the best means of detecting mercury in solution, espe- 
cially when in the state of corrosive sublimate. The following are 
the general conclusions which he considers himself as warranted to 
draw from these experiments :— 

The experiments hitherto made on the action of sulphureted 
hydrogen on solutions of mercury, are in contradiction with each 
other, and ‘of course insufficient to answer the purpose for which 
they were intended. 

Water impregnated with sulphureted hydrogen is the most deli- 
cate test of the presence of corrosive sublimate and pernitrate of 
mercury ; for it discovers these salts, though diluted with 40,000 
times their bulk “ water, and though they do not exceed the 
quantity of +, or =1, part of a grain. 

The action of this liquid upon solutions of mercury is distin- 
guished from its action on all other metals by this cireumstance—if 
there be present in the solution any peroxide of mercury, the preci- 
pitate, which is at first in brownish or blackish flocks, becomes very 
speedily white. ‘The addition of the smallest quantity of, peroxide 
of mercury will render the black precipitate white, provided it be 
agitated. 

Protoxide of mercury in all cases produces a black precipitate 
with sulphureted hydrogen. 

If a small piece of copper coin be put into the solution suspected 
to contain mercury, it will be covered with a white coating, or at 
least with white streaks ; which, when rubbed, acquire the metallic 
lustre. By this method Mr. Pfaff was able to detect the presence 
of .. of a grain of corrosive sublimate when dissolved in 20,000 
times its weight of water. 

2. Muriatic Acid—Mr. Meyer, of Stettin, has made some 
curious observations on the delicacy of nitrate of silver, pronitrate 
of mercury, pernitrate of mercury, and the solution of subperni- 
trate of mercury in water, as tests for the discovery of muriatic 
acid, He found nitrate of silver the most delicate of these four 
salts. It detected one part of muriatic acid dissolved (in the state 
of common salt) in 113,664,000 parts of water ; but upon this very 
dilute sclution the other three salts had no effect. A solution of 
one part acid in 56,832,000 parts of water was not affected by the 
mercurial salts. A solution of one part muriatic acid in 28,416,000 
parts of water was rendered slightly opalescent by the pronitrate of 
mercury, but not altered by the two other mercurial salts. A 
solution of one part of muriatic acid in 14,208,000 parts of water 
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was rendered opalescent, both by the pronitrate and pernitrate of 
mercury, but not by the third mercurial salt; but this third salt 
produced a slight opalescence in a solution of one part of muriatic 
acid in 3,552,000 parts of water. 

3. Arsenic.—Some discussions have taken place in Germany 
respecting the best test for white arsenic. Gartner observed that 
the formation of Scheele’s green, by pouring cuprated ammonia 
into the liquid containing the white arsenic, does not in certain 
circumstances take place. Schweigger recommends sulphureted 
hydrogen, which is certainly a most delicate test of arsenic, in 
consequence of the fine yellow precipitate which it forms. The 
employment of nitrate of silver as a test for arsenic does not seem 
to be known in Germany. This test, first pointed out by Mr. Hume, 
but much simplified and improved by Dr. Marcet, is certainly very 
delicate ; and, when the precautions suggested by Dr. Marcet are 
attended to, does not seem liable to ambiguity. 

4. Manganese.—Pfaff has published a set of experiments on the 
method of separating manganese from iron, and has shown that all 
the methods hitherto proposed on the Continent are imperfect. 
Bergman’s process has been long given up by all chemists. Vau- 
quelin’s, by means of bicarbonate of potash, he found likewise 
unsuccessful. The method by means of tartrate of potash is in- 
complete, because the tartrate of potash-and-manganese is soluble 
in water. Dr. John’s method, by oxalate of ammonia, was like- 
wise unsuccessful. Nor did he succeed better by means of the 
succinates, benzoates, or phosphates. Mr. Hatchett’s method of 
separating the iron, by means of ammonia, was not tried. I find 
that by means of it I can very easily procure perfectly pure oxide of 
manganese, Whether it would succeed equally in forming an 
accurate separation of manganese and iron for the purposes of 
analysis, I have not tried; though I think it probable that it might 
be used for that purpose with advantage, supposing iron and man- 
ganese to be the only substances in the solution upon which we 
operate. 

5. Iron.—Mr. Porrett has recommended triple prussiate of 
potash, or ferrureted chyaxate of potash, as he calls it, as the best 
method of throwing down iron, and ascertaining its quantity. The 
precautions necessary to be attended to are the following. The 
ferrureted chyazite must be pure: There must be no excess of acid 
in the solution, or as little as possible. All other substances preci- 
pitated by the ferrureted chyazate must be previously removed. The 
ferrureted chyazate must not be added in excess, or as little so as 
possible. The solution being boiled, and the Prussian blue sepa- 
rated and weighed, every hundred parts of it must be considered as 
equivalent to 34°235 of peroxide of iron in the solution. 

I have no doubt that when no manganese is present the ferrureted 
chyazate may be employed with considerable accuracy to detect the 
quantity of iron in any substance under analysis ; but as it most 
frequently happens in mineral analysis that iron and manganese are. 
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mixed together in unknown proportions, ferrureted chyazate of 
potash cannot be employed in such cases till a good method is dis- 
covered of separating manganese from iron. Gehlen’s methed is 
the best hitherto proposed ; though it.only answers when the whole 
of the iron is in the state of peroxide. 

T may mention here, for the sake of our British manufacturers of 
sulphuric acid, that E. W. Martius announced in 1611, in a 
German journal, that he had found white arsenie in a glass carboy 
of English sulphuric acid. The arsenic had separated from the 
acid, and formed a crust in the inside of the glass. As the notice 
merely states the fact ef the separation of white arsenic, I conceive 
it possible that Martius might have been mistaken. If his state- 
ment be accurate, the arsenic must haye made its way into the 
earboy by some odd accident or other; for I think it hardly possible 
that it should have been mixed with the sulphur before its com- 
bustion. 


VI. Acids. 


1. Formic Acid.—The reader is probably aware that this acid, 
which exists ready formed in red ants, was originally diseovered by 
Ray and Fisher; that it was first accurately examined by Margraat; 
that Arvidson and Oern published a very complete set of experi- 
ments on itin 1777- It continued to be considered as a peculiar 
acid till Fourcroy and Vauquelin published a set of experiments on 
it in 1803, and drew as a conclusion from them that it is not a 
peculiar acid, but a mixture of the acetic and malic acids. This 
dissertation convinced all the French chemists ; and induced me in 
the second edition of my System of Chemistry to expunge it from 
the list of acids. But Suerzon having published a new set of expe- 
riments on it, in 1805, showed that the premises of the French 
chemists were insufficient to warrant their conclusions, and that 
formic acid possessed striking and essential properties which distin- 
guished it from acetic acid. I suggested in my System the propriety 
of a more rigid examination of the formaées than had hitherto 
taken place. This seems to have induced Gehlen to undertake a 
laborious set of experiments on the subject. He observes in the 
outset, that if J had been acquainted with the experiments of 
Arvidson and QOern, and of Richter, on the formates, I should 
probably have been satisfied, without requiring any farther proofs, 
1 regret that it has never been in my power to peruse either of the 
works alluded to by Gehlen. My knowledge of the experiments of 
Arvidson and Oern is derived from the account of them given by 
Keir in his Dictionary, and by Bergman in his Treatise on Elective 
Attractions. Gehlen’s experiments are quite decisive ; but they are, 
unfortunately, too long to be detailed here. He prepared, in the 
first place, formate of copper, from which he separated the formic 
acid by distilling it with sulphuric acid in a retort. He compared 
the pure formic acid thus obtained with acetie acid, procured from 
acetate of lead by a similar process. 
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Thus prepared, it has an acid, and peculiar taste and smell, quite 
different from that of acetic acid. When cooled down sufficiently, 
it becomes solid, but does not crystallize. Its specific gravity was 
1-1168; and, when diluted with its own weight of water, the 
specific gravity becomes 1-060; and when with twice its weight of 
water, it becomes 1°0296. In all these respects acetic acid is very 
different. It likewise requires different proportions of bases to 
neutralize it. Gehlen describes minutely the formates of copper 
and barytes, and compares them with the acetates of the same 
bases. They differ in colour, solubility, form of crystals, and all 
their other properties, from each other. 

2. Ferrureted Chyaxic Acid.—Mr. Porrett has discovered two 
new acids, and rendered it probable that many more exist. Ferru- 
reted chyazic acid is obtained from the salt formerly called triple 
prussiate of barytes. This salt is dissolved in water, and as much 
sulphuric acid added as is just sufficient to neutralize the barytes 
present. The mixture, being agitated in a phial, is set aside for 
some time. Sulphate of barytes precipitates, and the ferrureted 
chyazie acid remains in solution in the liquid. Its properties are as 
follows :— 

It has a pale lemon colour; but no smell. It is decomposed by 
a gentle heat, or by exposure to a strong light. Prussie acid is then 
formed, and white triple prussiate of iron, which is soon changed 
into Prussian blue. It separates acetic acid from all its combina~ 
tions. It combines with the different bases, and forms the salts 
formerly called triple prussiates, This acid is composed of four 
constituents ; namely, black oxide of iron, carbon, hydrogen, and 
azote ; or perhaps it would be as well to consider it as composed of 
five constituents, orygen, won, carbon, hydrogen, and azote. It 
would be a curious, but very difficult problem, to determine the 
proportions in which these different constituents are united in this 
complicated acid. How many atoms of each enters into it. From 
the great permanency of this acid when compared with some of the 
vegetable and animal acids, one would be disposed to suspect that 
its composition is very simple. Perhaps an atom of each constituent 
would not be very far from the truth. 

According to Mr. Porrett, ferrureted chyazate of potash is com- 
posed of 


Black oxide of iron ..17+26 gis sens: . 
Moma agit a. Studd Ferrureted chyazicacid.. 47°66 


OO tiie li ahs Be ek iy TuA. do afi <iehidieiedrw in dk ee, 
AR na nis MARU cede eS AR bl oist ise oh ut ROO 


100-00 


This analysis cannot be reconciled with the supposition of ferru- 
reted chyazic acid beirg a compound of av atom of each of its 
constituents. If we suppose the salt composed of an atom of acid 
and an atom of base, as is usual with the salts of potash, then an 

6 
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atom of the acid would weigh only 7°268, which is considerably 
less than an atom of each of the constituents, which together 
weigh 10°829. If, on the other hand, we take the proportion of 
black oxide of iron and prussic acid as a criterion, the atom of acid 
ought to weigh 22-485, and it might be a compound of one iron 
+ one oxygen + six carbon + five azote + six hydrogen ; besides 
which many other numbers might be chosen. These anomalies 
render Mr. Porrett’s analysis of the ferrureted chyazate of potash 
somewhat doubtful. 
Ferrureted chyazate of barytes he found composed of 


Ferrureted chyazic acid .......+++00. 3431 


BRAT YES o\0 coe oo cise w cfeie nie esl ASR CEM 49°10 
VGRER soc diein a lea'et ala bois eta e svamlate oh ib 16°59 
100°00 


Ferrureted chyazate of iron is composed of 


Black oxide of iron. .19°33 


Poe asde ees bees Ferrureted chyazic acid.. 53°380 


Peroxide of iron......... % seein te oy ejgaues ae le puleiene sar tia emer 
WV ACSC ras See cicebade Vclealiousia ‘als Tele, wnavavec cy Sal's Ale soya) a eee ee 
100°000 


3. Sulphureted Chyazxic Acid.—Mr. Porrett discovered this acid 
in 1808, by boiling three or four parts of Prussian blue in powder 
with one part of sulphuret of potash, and a sufficient quantity of 
water, The new acid is gradually formed, and neutralizes the 
potash in the solution. Various other processes were attended with 
success. ‘To obtain the acid from this solution in a state of purity, 
Mr. Porrett employed the following method :—Add sulphuric acid 
till the liquid acquires a decidedly sour taste: then keep it for some 
time nearly at the boiling point. When cold, add to ita little 
black oxide of manganese, which will turn it to a beautiful crimson 
colour. Filter the liquid, and add to it a solution containing two 
parts of sulphate of copper and three parts of prosulphate of iron, 
till the crimson colour disappears. A copious white precipitate falls, 
‘composed of protoxide of copper combined with sulphureted chyazic 
_ acid. Boil the precipitate in a solution of potash, which separates 
the acid, and leaves the oxide of copper. Mix the potash solution 
with sulphuric acid, and distil. The sulphureted chyazic acid comes 
over into the reservoir. It is still mixed with some sulphuric acid, 
from which it may be freed by carbonate of barytes. 

The acid thus obtained is colourless, has a strong smell, analogous 
to that of acetic acid, and its specific gravity is 1°022. Ata boiling 
temperature it dissolves a littlesulphur. This acid consists of two- 
thirds of its weight of sulphur and one-third of the constituents of 
prussic acid. The salts which it forms have the following pro- 
perties :— 

I 
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Sulphureted chyazate of potash: a deliquescent salt, soluble in 
alcohol. 


of soda: ditto, crystallizes in rhombs, 
-—_————— of lime: ditto, soluble in alcohol, from 
which it may be obtained in needle-form crystals. 
of ammonia: ditto, not crystallizable. 
of magnesia: ditto, when dried has a mica- 
ceous appearance. 
of alumina : crystallizes in octahedra, which 
do not deliquesce. 
of barytes : a deliquescent salt, crystallizing 
in long slender prisms of a brilliant white. It is 
composed of 


os 


Sulphureted chyazic acid ............. 30°1 
RCS ia ane boner Whi byte 6 !m, kina etsbale 69°9 


—_—_—__————— of strontian: a deliquescent salt, crystal- 
lizing in long slender prisms in groups radiating 
like zeolite. 

of silver: a white insoluble powder. 
of mercury: a white insoluble powder. 
of potash and prussiate of mercury: a bril- 
liant silvery lustre; very soluble in hot, and little 
soluble in cold, water. 

of protoxide of copper: a white powder, in- 
soluble in water. Its constituents are, 


Sulphureted chyazic acid ...... s\n 6 ¢iap ait OR 
EROLOBIGS Of CODDET 0 9 ain 0c a nlaitie 5 oss 63°145 


100-000 


of peroxide of copper: a bright pea-green 
» liquid. . 
of protoxide of lead : a soluble salt in obtuse 
rhombs. 
of protoxide of iron: a colourless and very 
soluble salt. 
of peroxide of iron: a beautiful crimson 

salt, very deliquescent. 

The sulphureted chyazates of tin, bismuth, manganese, zinc, 
cobalt, nickel, palladium, uranium, molybdenum, and chromium, 
are very soluble. 

4. Puming Sulphuric Acid.—The singular qualities of the fuming 
sulphuric acid manufactured at Nordhausen, in Germany, from 
green vitriol, have long attracted the attention of chemists, and 
various solutions of the anomalies which it presents have been 
given. Fourcroy’s explanation of it, by affirming that it is a mix- 
ture of sulphuric and sulphurous acids, has been pretty generally 


ae 


_ 
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acceded to; yet it appears that it is not the true one. Mr. Vogel, 
apothecary at Bayreuth, has lately published a very elaborate set of 
experiments on this acid, which, as far as they go, appear decisive. 
The following are the faets which he has established by his experi- 
ments: Fuming sulphuric acid contains no sulphurous acid ; nor 
can it be formed by uniting these two acids together, nor by dis- 
tilling a mixture of sulphur and sulphuric acid. Fuming sulphuric 
acid attracts no oxygen, nor does it produce any alteration on 
atmospherical air. When mixed with water, it is converted into 
common sulphuric acid. When combined with bases, it forms 
common sulphates, It dissolves some sulphur, and acquires a 
brown, green, or blue colour, according to the proportion of 
sulphur which it holds in solution. It combines, likewise, with 
phosphorus. Vogel considers it as common sulphuric acid united 
with some imponderable substance, and brought by its means to a 
more powerful acid state. The direct consequence from his experi- 
ments seems to be, that it is sulphuric acid free from water. There 
is, however, a fact stated by Dobereiner, in a very long dissertation 
which he has published on the action of the different kinds of sul- 
phuric acid on nitric acid, which, if accurate, would require an 
explanation. He says that when a mixture of fuming sulphuric 
acid and nitric acid is heated, the nitric acid is decomposed into 
nitrous gas and oxygen gas, but no such change is produced by 
heating a mixture of common sulphuric acid and nitric acid. J do 
not perceive very clearly how this fact was ascertained. Supposing 
nitrous gas and oxygen gas to be evolved together out of the liquid, 
they could not be collected, for they would instantly combine, and 
form nitrous acid ; but supposing the fact correct, I can conceive 
it to be owing to this circumstance. The fuming sulphuric acid 
deprives the nitric acid of the whole of its water. Now in this 
state it is probably much more easily decomposed than when it 
contains water, Common sulphuric acid will not produce this 
effect so completely, because it is already combined with an atom 
of water. 

5. Prussic Acid—Mr. Bergeman, apothecary ia Berlin, disco- 
vered, in 1811, that the bark of the prunus padus contained a 
notable quantity of prussic acid. Water distilled from this bark 
proved fatal to animals when taken internally. 

6. Acetic Acid.—The following very extraordinary experiment 
was made by Nasse, one of the members of the Imperial Academy 
of St. Petersburg, and is related by him in a letter to Professcr 
John. Takea glass vessel and fill it with a mixture of equal bulks 
of carbonic acid gas and common air, and put into it a little water 
so as hardly to cover the bottom of the vessel. Stop it up, and lay 
it aside for some months, shaking it occasionally. Then open it, 
and leave it for some weeks with the mouth slightly covered. Acetic 
acid will be pérceived formed in it, both by the taste and smell. 
Nasse obtained his carbonic acid by the action of dilute sulphuric 
acid on Carrara marble. Here is the formation of acetic acid without 
the presence of any animal or vegetable substance: nothing else 
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than carbonic acid, common air, and water. The experiment 
would deserve a careful repetition. If correet, how much light 
would it not throw on the nature of acetic acid? 

7. Arsenious Acid.—Various and discordant statements have been 
published respecting the solubility of white arsenic in water. The 
result of Klaproth’s trials was lately published in the Annals of 
Philosophy. Since that time a still more elaborate set of experi- 
ments on the same subject has been published by Bucholz. His 
results agree more nearly with those of Klaproth than with any 
other ; though there are several anomalies in his experiments which 
are sufficiently puzzling. I have long been of opinion that the 
white oxide of arsenic exists in two states ;. namely, in. the state of 
pure oxide, and in the state of hydrate of arsenic. When first 
prepared, it is transparent and colourless, like glass; but it gra- 
dually becomes white and opake, and puts on the appearance of 
enamel. ‘The glass I conceive to be the pure oxide of arsenic ; the 
enamel, to be a hydrate. Now if this opinion be well founded, we 
may expect to find a difference in the solubility of white arsenic in 
these two states. I think it probable that several’ of the anomalies 
are owing to chemists not having hitherto attended to this difference 
of state. 


VIE. Salis. 


This is always one of the most prolific departments of chemistry, 
on account of the great number of salts, and the importance of 
being acquainted with their properties; but this historical sketch 
has already swelled so much, that I shall omit all the salts treated 
of in the Annals of Philosophy during the last year. 

1. Calomel.—Mr. Jewel’s improvement in the manufacture of 
calomel, by making it pass in the state of vapour into water, is 
known, I presume, to most of my readers; having been made 
known to the public by Mr. Luke Howard, in whose manufactory 
it took place, about four years ago. 

2. Oxalates.—Vogel, of Bayreuth; has published two: very elabo=+ 
rate, and | conceive very accurate, sets of experiments on the 
analysis of several of the oxalates. I cannot attempt in this place 
to do more than give a bare table of his results. What makes these 
experiments more valuable, is their agreement with the views of 
Berzelius respecting the composition of salts; though when Vogel 
made his experiments (at least the set of them) first publishedi) it 
does not appear that he was acquainted with Berzelius’ opinions on 
the subject. 

A hundred parts of oxalic acid require for saturation a quantity 
of base which contains 21*2 parts of oxygen; or in other words, in 
the neutral oxalates the acid contains three times as much oxygen 
as the base. 

When binoxalate of potash is poured upon carbonate of ‘copper, 
a solution takes place, and two salts are formed, distinguished from 
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each other by their crystalline shape; the one crystallizing in 
needles, the other in tables. ‘The constituents of the first of these 
salts are, is 


Peroxide of copper ........e+ee8ee- 20°50 


Baek Fon oie aicte sina ale 5.0s Scat ser 25°04 

RR ANNC CI Lan 9's) via taaa 2, 6, 0,5) bios aha Ae 36°46 

Water eeeevee @eeeteteoseoeeoeveeeeear eevee 18:00 

100:00 

The constituents of the second are, 

Peroxide of copper......c.s0% whe wlvlote i 22°5 

WPOWSI, Sete ashoetes Pitch See 27°0 
Oxaticvecnts or ee ose biaiels o'ely AOD 
Water 958, 6 3.8.08 eeeveecevee ee ee eee e ee eevee 10°0 

100°0 


Thus they differ in their water of crystallization; the one con- 
taining double the quantity of the other. 


a Reid Aseois ADS <0 0 GID 
Oxalate of lime is composed of ~Lime ....... 38'S). F045 
Water’\.i0 Yem's 12:0: sai 
-_ 100:00 
100°0 
Alard tia. aa teeth 43°06.... 43 
Oxalate of potash»....... Re gi RO Shae 56°77% 59 
Water eeeeen eeee 0 17 — 
100 
100°00 
Acid @ @ oe se § 55:93 «eee 64°02 
Binoxalate of potash ......... Potash ..... 31°44.... 35°98 
Water eevee 12°63 eee 
100°00 
100°00 
OU Ores ord «De aisle okay ol 46°48 
ROU Jaw Gillen stots suatthele 19°02 
Oxalate of soda-and-copper..--4 paroxide of c opper «.... 23-50 
WSLEE ab ica ch wb ‘ice DOO 
| 100-00 
Wirid eas he age aaa . 54° 
Dry oxalate of soda SE i, BOR a ee ie — 
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Acid ...... Sp sairstr 475 
Foliated oxalate of ammonia~ J Ammonia ....... o<wat hoe 
and-copper ,.......-+-.. ) Peroxide of copper.... 25-0 
Water. a. vs adawal Be ae 
100°0 
Paes s PRU ee ees 36-00 
Effioresced oxalate of ammo- J Ammonia .......... 16°29 
nia-and-copper ........ . ) Peroxide of copper ... 39°00 
ieee ae shee sat wae 
100°00 
Acid *eseeveeveev eeeeraee 43°00 
Pulverulent oxalate of ammo- J) Ammonia .......... 9°72 
nia-and-copper ......,.. ) Peroxide of copper ... 45°58 
Water ..... EPR bo 
100°00 
BY BARS 1215. wee S605 
Sulphate of potash- J Potash ......... coos 42°85 26. 21425 
and-copper ..... ) Peroxide of copper ... 36°00 .... 18-000 
Water sabe nates 49°00 .... 24500 
200-00 100-000 


3. Chromates——Dr. John has published a paper on the chro- 
mates, in which he describes the properties of twelve chromates 
hitherto unknown, or nearly so. As this paper is short, and cannot 
well be abridged, I have inserted a translation of it in the last 
number of the Annals of Philosophy, to which I refer the reader. 

4. Sal-ammoniac.—Before concluding this department, I may 
take the opportunity of mentioning that Mr. Trimmer informs me 
that the sand employed for mixing with the clay by the London 
brick-makers is brought from below Woolwich. It probably, there- 
fore, contains some common salt, derived from the sea water with 
which it is washed. This may be the source of the muriatic acid 
which goes to the formation of the sal-ammoniac that sublimes 
during the burning of the bricks ; but if this be the case, Nature 
employs during this process some method of decomposing common 
salt at present unknown to manufacturers; but which it might be 
well worth their while to endeavour to trace experimentally, unless 
we suppose the whole acid to come from the muriate of magnesia. 


VUI. Composition of Alcohol and Ether. 


M. de Saussure has given us a new, and seemingly very accurate, 
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analysis of alcohol and sulphuric ether. The constituents of alcohol 
are as follows :— 


Garber a. F220 28% 2.7. svecsedcecece. DROS 
Oxygen is sae. Hb ty ae 5 Eid scoltene elaine 34:32 
Hydrogen .....++-+-+- Decesscceree 13°70 

100-00 


This result seems to show that alcohol is composed of 


Atoms. 
Oxygen ....... ime thee healers es weee l 
APHON ss myo ros gs aia el ake atte Ma he dee . 2 
Hydrogen ....eescesuee Paice teenies 
6 


An atom of it, according to this statement, would weigh 2°898. 


This composition is very simple, considering that the number of 
constituents of alcohol amounts to three. 


The constituents of sulphuric ether are, 


wv 

ETNA. iis cal anand! erate be ce see) ent ote e «fica ee 

OSV GEM Ay oo Asia g ta gn cabo i Vega Le 

EAVdromen. ose eaye os es ve Ne ee | 
, 100°00. 


Atoms, 
OXYGEN woe ee ees a Pr een lever Tt 
Carbon..... adware he ROTA. afd Ci emw ate vue 5 
Flydrogen 2... cee. eer eres wees wos stie Bs 6 
12 


So that, if the analysis of Saussure be correct, sulphuric ether 
contains twice as many atoms in its composition as alcohol. ‘The 
weight of an integrant particle of it, according to this statement, 
would be 5°547. 


IX. Analysis of Waters. 


Bouillon-Lagrange and Vogel have published an elaborate 
analysis of the sea-water that washes the different coasts of France. 
The following table exhibits the results of their analyses :— 
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Gram, | Gr.{| Gr. | Gr. | Gr. Gr. Gr, Gr. 
Water of the Channel......} 1000 | 36 |0°23)} 25- 10, 3°50/5°T8| 0°20 | O15 


1000 } 38 |0°23| 25°10 |3°50|5-78| 0:20 | O-15 


1000 | 41 (0°11 | 25°10 |3°25'6°25| 0°15 | 0-15 


Water of the Atlantic...... 


Water of the Mediterranean. 


Berzelius has published an analysis of a very complicated mineral 
water in Stockholm. Its constituents per Swedish kanne are as 
follows :-— 

Grains. 
Muriate of soda .ecccccececessecesee ZIT 
Nikentil al polish a2; ixvaenes dovace rs 18K 
Sulphate of potash ....+...eeeeceere. F 
Wrtrate’oF Time 820 F306 2. POONER 24 
Nitrate of magnesia .....eeeceessecee (4 
Sarnonate of lime’: 2. 20a pele. Sele 15 
salphiurie aeided.\2s). Divis'as'. clei ldeatesieghiy A 
Carbonate of magnesia ...s0..-seee0e0., 4) 
Carbonate.of iron... 2s 2 sites su ealgeaidyy IE 
BINGE os as es od midimdiie div ateoe dunhe 
Extractive matter and loss.......0.e602 + 


According to the analysis of Mr. Funke, apothecary at Linz, on 
the Rhine, the mineral water of Ténnestein, on the Rhine, contains 
the following constituents in five pounds weight of it :— 


Grains, 


CUFDOMAUE OL ITO. Ss ss tae cee prey oe oe 
Carbonate Of lime '..f. 0s SU ee sd 45 
Carbonate! of edda' '.'.'t's\dosath oe sess. +, SOE 
Merete OL G00R see e centaur eees) ae 
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901. 


Five pounds weight of the mineral water of Heilbrunn contains, 
according to the same analyst, 


Vox. V. N° I, C 


‘ 
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Grains. 


GCarhoniate Of Soda ch. uisjc vies sje os cesvev, 54 
Sulphate Of soda@'.i..cvescccccccvccce Gh 
Murrate of soda) « «4:0 cate on fens oe wale oie 
Carbonate of Te ois .opie 2 - ole 2+ 00 Pegs 
Carbonate of magnesia .......2+++20+. 2 
arianate Of WO gas ple chy ofenie wie cin wie oe 


The same chemist obtained the following substances from five 
pounds of the mineral water of Obermenning :— 


Grains, 


CATIMIMEE OF SOUR) oa) 6 50a si mg bkS ae 8 IEE 
Mauriate of, soda): s\.s/¢6:6 «39 bedaintin> om) Se 
Sulphate-of sodayscscinsveesivcecunene, tt 


Curnonate OLE acres wine cn na, oe ao kG 
RagponateOl FOR « «oe. 4 viciets carat: Le 
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Finally, the mineral water of Heppingen gave the same chemist 
the following ingredients. He operated, as before, upon five pounds 
of the water :— 


Grains. 
Carbonate of iron, could not be weighed. 
Carbonate of lime... ...seescee'es oe ee REL 
Carbonate-of soda .....evsecceecees ay | 


Carbonate of magnesia ............+.. 12 
Sulphate-of soda 1.2... 000i yeebe ee dee 101 
Muriate of soda ........... ei poten ees 


X. Vegetable Substances. 


The field of vegetable chemistry is so vast, and still so imper- 
fectly explored, that it is always a very prolific department. I must 
at present confine myself within as narrow limits as possible, and 
avoid indulging reflections even when they obtrude themselves 
upon me. 

1. Thiblet Caoutchouc.—This is a reddish elastic substance, which 
is used as beads in the Mediterranean. I have seen strings of beads 
repeatedly brought to this country from Malta, and once made a 
few trials on one of these beads, sufficient to show that it was a 
vegetable substance, and that it had some resemblance to the oils in 
its chemical properties. It has been particularly examined by John 
and Bucholz. Neither alcohol, ether, nor oils, dissolve it com- 
pletely, though they produce some effect on it. Potash ley dissolves 
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it, and an acid separates it from the solution in the state of an oil. 
It dissolves in sulphuric and nitric acids. When heated, it does 
not melt; but it soon loses its red colour ; it seems to me to be 
very analogous to linseed oil boiled to dryness. Nothing is known 
respecting its natural history. It is probably a natural production. 
It is said to be much employed in Thibet. Whether what is used 
in the Mediterranean comes from Thibet I do not know. 

2. Cajeput Oil.—This oil has lately acquired considerable cele- 
brity in some parts of England, as a most effectual remedy for 
rheumatism when applied externally to the diseased part by friction. 
It was first made known in Europe by the Dutch. According to 
Murray, it was first brought to Holland about the beginning of the 
eighteenth century. In 1719 it made an article in the Materia 
Medica in some of the German Pharmacopeoeas. It is doubtless an 
essential oil. Dr. Roxburgh has lately laid a very accurate account, 
of the tree which yields this oil before the Linnzan Society. He 
cultivated these trees at Calcutta for about ten years; so that the 
doubts still remaining respecting the nature of the plant from which 
this oil comes may be considered as removed. 

3. Sugar from Starch.—Kirchhoft’s discovery of the method of 
converting starch into sugar was no sooner known in Germany than 
it occasioned a great many publications on the subject, and nume- 
rous attempts to improve the process, and render this new sugar a 
substitute for common sugar. ‘I'hese attempts were natural at a 
time when the mistaken policy of Bonaparte had shut out Europe 
from all access to foreign countries, and precluded the supply of 
common sugar, except at an enormous price. I cannot find, how- 
ever, that any of these attempts were attended with success; or 
that much additional chemical information was even added to 
Kirchhoff’s original discovery. This discovery was owing to an 
accident. In consequence of the war between Great Britain and 
Russia, the Russians found it difficult to procure gum. Kirchhof}’s 
object was to render starch a substitute for gum. He thought that 
he would improve it by boiling it in weak sulphuric acid. He 
gradually lengthened the boiling process, in expectation of render- 
ing the starch more completely gum. The result was, that it 
aequired a sweet taste, and the properties of sugar. Sehrader has 
shown that by increasing the quantity of sulphuric acid the length 
of time necessary for boiling may he shortened. ‘Thus five or six 
parts of sulphuric acid to 100 parts of starch require only six or 
eight hours boiling. Nasse found that nitric acid and muriatic acid 
produce this change on starch as well as sulphuric acid. Starch 
sugar is not so sweet as common sugar ; but I have seen it as white, 
and very like common loaf sugar in appearance, 

4. Sap of the Acer Campestre.—\n the year 1811 Professor 
Scherer, of Vienna, examined the sap of the acer campestre, or 
common maple, with a view, I presume, to the sugar which might 
be extracted from it. This sap, when in small quantities, wis 

c 2 
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colourless, like water: but when collected in greater abundance, it 
was imperfectly transparent, and had a milky appearance. It had 
a sweet taste, and its specific gravity varied. It contained an 
albuminous substance, which was precipitated in flocks by heating 
the liquid. There was likewise another substance which precipitated 
in flocks, that seemed to be different from the albumen; but the 
most remarkable constituent was a salt, which crystallized some- 
times in small prisms, sometimes in plates. It was white, trans- 
lucent, and had little lustre. 1000 parts of cold water dissolved 
nine parts of this salt; 1000 parts of boiling water dissolved 17 
parts. This salt was composed of lime and a peculiar vegetable 
acid, bearing some resemblance to the moroxylic acid of Klaproth. 
Scherer calls it maple acid. We might distinguish it, if it be a 
peculiar acid, by the name of aceric acid; tor Scherer’s name, 
feldahorn acid, cannot with propriety be adopted into other lan- 
guages. ) 

5. Conium Maculatum.—Schrader has subjected conium macu- 
latum, common hemlock, to a chemical analysis. The following 
are the ingredients which he obtained from a thousand grains in 
weight of the plant:— 


Extractive....... a him die ea tii 97°3 * 
Gummy extract........2++4. 35°2 
HVESID cc sfareieeivexele iti sin caic AL dat adieta IES" 
Albumen...... Cher aceidlerens sa asehs yal! 
Green fecula .......+.:. me 


He obtained also the following salts from the same quantity of 
the plant :— 
Phosphate of lime .....-.... 46 


Phosphate of magnesia ..... . 301 
Carbonate of lime ...... ae coed: 
Carbonate of magnesia ...... 20°2 
Carbonate of potash ....... By bs 
Sulphate of potash .......... 10°8 
Muriate of potash .......... 4:2 


&. Brassica Oleracea Viridis—To Schrader we are indebted 
likewise for a chemical analysis of the Jrassica oleracea viridis, a 
variety of the sea cabbage. From 1000 parts of this plant he 
obtained the following substances :— 


PRITACUVE oo os oe desee oe vn os 23°4 
Gummy extract .........- Pyne fee. 
52> ee sti ‘he he oe ly ivi Laie 
Albumen. ..... 2... Py bei” a tecat 


reer RCI .. « bemue «neec ee) Oo 


‘The salts which 1000 parts of this plant yielded were the fol- 
lowing :— : 
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Phosphate of lime .......... 714 
Phosphate of magnesia ......  3°2 
Carbonate of lime .......... 40°1 
Carbonate of magnesia ...... 35°6 
Carbonate of potash ..... ioe 1OZ°0 
Sulphate of potash .......... 73°2 
Muriate of potash .......... 15°2 

7. Gums.—Dr. John has published the result of his experiments 
on some varieties of gum which exude spontaneously from different 
trees in Germany. 

a. Plum-gum.—The variety of plum known by the name of 
Myrobala, which is yellow and round, when pricked by insects or 
chopped, gives out a white clear sap, which gradually hardens into 
gum. ‘The constituents of this gum are, 


taut atabie SSS Satee ere eo 
ETS go va cle cage ne ere OL egOD 
100-0 


By cerasin Dr. John means a soft gelatinous matter which 
remains “undissolved when the gum is treated with water. It is 
equally insoluble in alcohol ; but water acidulated with sulphuric 
acid dissolves it in a boiling temperature. ‘This substance has been 
observed by Vauquelin, and by other chemists. It exists in the 
cherry-tree gum of this country. 

b. Gum from the Stem of the Prunus Avium.—Its constituents, 
according to John, are, 


CBT AGITNEs sears ks eee ce ci ereeg eae 
GERD 5). 5.8. < Oe eo ee 


—_ 


{00 


Besides some traces of lime and potash in combination with an 
acid. 
c. Sweet Cherry-Tree Gum.—Its constituents are as follows :— 


SAN es a wien 5-0 He gue Beles aay cete 
Phosphate of lime . 2.0462 se sie eege’ 
Lime combined with a vegetable acid | 3 
Potash combined with a vegetable acid. . 


100 


I do not exactly know what Dr. John means by the sweet cherry. 
The sweetest cherry which I know is the small black cherry which 
grows wild abundantly in some parts of Scotland, and in that 
country is called geen. The gum from this tree 1 have examined, 
and know that it contains a portion of Dr, John’s cerasin, His 
sweet cherry, therefore, probably is the fruit of another tree, 

8. Starch.—Some years ago Bouillon Lagrange made the obser- 
vation that when starch is roasted it acquires the property of dissolving 
in cold water. Professor Débereiner, of Jena, has published a set of 
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experiments on this subject. I perused them with pleasure, because 
I found them very similar to a set of experiments which I made 
myself on the samve subject ten years ago, part of which were 
published in Nicholson’s Journal, and part in a Report on Malting, 
Brewing, and Distilling, printed by order of the House of Com- 
mons ; but as this Report can scarcely be said to be published, as it 
was never on sale, the facts contained in it have never become 
generally known. 

Débereiner found that when starch was roasted till its colour 
became grey, it was only partially soluble in cold water, and the 
solution was nearly colourless; but when roasted till it became 
yellow, it dissolved completely in cold water, and the solution was 
dark coloured. Both these solutions exhibited the same properties 
when examined by re-agents. 

They were precipitated by alcohol. Infusion of nutgalls pro- 
duced a copious precipitate, which was readily dissolved on heating 
the liquid, and appeared again when the liquid cooled. Barytes 
water likewise occasioned a precipitate, which was completely 
soluble in acetic acid. It was precipitated also by nitrate of mer- 
cury; but not by silicated potash, permuriate of iron, nitrate of 
silver, or corrosive sublimate ; nor by nitrate of lead, hydro-sul- 
phuret of potash, or alum, It slowly decomposes nitric acid. 
When treated with very dilute sulphuric acid, it is not converted 
into sugar. It does not readily ferment. 

Dibereiner likewise made observations on the quantity of starch 
still to be found in beer; on the difference between the starch of 
raw grain and of malt. I have not room here to state the parti- 
culars ; but know from previous experience that the facts which he 
states are tolerably accurate. 

9. Cucumber.—Dr. John has subjected the cucumber to a che- 
mical analysis. The following were the constituents which he pro- 
cured from 600 grains of it :— 


IV ALOT occ ace A PERO it cs dN aie, sree SOTO 
Matter similar to the fungin of mushrooms.. 3°20 


Albanen oie dooce ced On dsednge coarse r80 
Resintite sae ct pated eases 5 Oh PFS Oe 
Extractive with a sweet substance ......... 9°95 
Gluten oss. eS Bhi hee ¢ BEES 


Phosphate of lime ..........+ 2: 
Phosphate of potash..........0+- 
Phosphoneiatid’. 2s... ose ce ee 
A salt with base of ammonia ........... 3°00 
Malic acid united to a base ............ 

Malphate oh POM. Ae ee oe ws 
Mirigte-of potas"... eS ketal ee oe 
Phosphate OF Won oo ata se ees 

PNM Cicer eee te eke e be hom Rew S 


§00°00 


te 
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600 parts of the husk of the cucumber contain 90 parts of dry 
matter; the constituents of which bear a resemblance to those of 
the interior part. 

"10. Potatoes,—Lampadius has made comparative experiments on 
four-different varieties of potatoe ; namely, the Peruvian potatoe 
brought from America by Humboldt, and planted in Germany ; 
the English potatoe; the onion potatoe ;* and the Voichtland 
potatoe. The following were the proportions of the different con- 
stituents yielded by 100 lbs. of the respective sorts of potatoe. 


1. Peruvian Potatoe. 


Ss 
Giro Attend kU Mal eee ie 
Fibrous matter...... seer ee erence 5 
Albumen ...... 05 eee cece ee eee eu 2 
Extractive .......ee cece ee eeee éPa cael 
kar ghd MEP Rak cee gaeenGg 


2. English Potatoe. 
lbs, oz, dr. gr. 


Starch ...cce cece cece eeeees 12 29 1 


C4 
Fibrous matter.....see+seees 626 2 4 
Albumen 2s al ee | ee 
Extractive .....eeeeee eres Baye 24 
Wee es Oe PO 8 re 16 1 48 
100 0 0 90 

3, Onion -Potatoe. . 


lbs. oz. dr. gr. 
Rsctiaohy is sills Shits vt dlls wataFele ORM AO 24 0 0 
Fibrous matter.....+ Tete ea Gi. B 
Albumen ....-.-+eseeeeeree 0 28 0 
Extractive ...-.e00ereereeee 132k , 1 
Water, ...-seeeeeeree Fepns FOND 20 


100 0 0 0 


4. Voichtland Potatoe. 
lbs, oz. dr. gr. 


0 
2 
8 


Beer AgD le Gt,’ Stan's oleleneet AO ek os 
Fibrous matter....-..-+++5 oy eve: OO ae 
Albumen .....--+-> Paha endics aps, oO 0 
Extractive .....ececeeeeese? 1°30 2: "4 
Walett. ae ckn sh eh eb okies 74 8 054 

100 0 O O 


* 1 do not know the variety which is known in Germany by the name of 
Zwieh el Kartoffel.—T. ; 
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It is not easy to say what kind is meant by the name of English 
potatoe, There are many varieties in England, differing very much 
in their properties. In general the potatoes raised in the north of 
England are better than those raised in the south; though to this 
rule there may be exceptions. 


XI. Animal Substances. 


Dr, Gordon’s experiments showing the evolution of heat during 
the coagulation of the blood (Annals of Philosophy, iv. 139,) con- 
stitute a pleasing fact, because they confirm the general law of the 
evolution of heat when bodies change from a liquid to a solid form. 
Dr. Prout’s farther experiments on the quantity of carbonic acid 
evolved by respiration at different times of the day, and as affected 
by various circumstances, and the confirmation they have received 
from the recent experiments of Dr. Fife, are deserving of the 
attention of physiologists, and are well calculated to throw addi- 
tional light on this still mysterious function, so essential to life, that 
it cannot be interrupted ; yet, as far as we can find, serving merely 
to remove a little carbon from the blood. 

1. Air in the Swimming Bladders of Fishes.—A\l chemical 
readers are acquainted with Biot’s experiments to determine the 
composition of the air in the swimming bladders of fishes, published 
in the Memoirs d’Arcueil, and with the unexpected result that the 
proportion of oxygen in these bladders increases with the depth at 
which the fish live. Since the publication of that paper an elabo- 
rate set of experiments on the same subject has been published by 
Configliachi, an Italian Professor. He has confirmed and extended 
the facts ascertained by his predecessors. One of the most curious 
parts of his paper is a table of the proportion of oxygen gas found 
by him in sea-water of different depths. The following is a copy 
of that table :— 


Depth in Metres. Proportion of Oxygen, 

AR ep SR veges COM 
BOOT R. sie oe 0s te few lorule 28°8 
DOU arg tio.9: es eke bie wjaveipinie Oe 
PO) ip aren o/sluie erslw Wtaten inal Oy 
BOO™ dre Meiatse Qe tats ee kiirl sie ef 28°4 
BOOBs)... . ee ence we 28°7 
AU iehita s in's oo ole hepato, tree 29°0 
BLOND arate ls (as halapatetete otal lisl 28°5 
MOU are eis is» “o's aa se folstat rey p= 
IO Bie ose lela jv ee via sivies 25°) 
SRPMS io io tpn )u als weinie l o is 28°4 
SSM iain vale wis.6 0 Byointsye so ss 28°3 
OIG b 95 50, pig 10 aus inliciela 28°3 
of CG Bele halal wees 28°2 


2. Urine.—Professor Wurzer has published a set of experiments 
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on a remarkable urine emitted by a man of the age of 33. He 
had been afflicted with a gonorrhea virulenta ever since the age of 
24. In consequence of cold, to which he had been exposed, his 
breasts swelled, anda few days after he passed the remarkable urine 
which drew the attention of Professor Wurzer. It was milk-white, 
and contained in it a notable quantity of a matter which possessed 
exactly the properties of curd. 

3. Magnesia in Human Bones.—Fourcroy and Vauquelin first 
discovered the presence of magnesia in the bones of inferior 
animals; but they could detect none in human. bones. For this 
they assigned a physiological reason. In man the magnesia is 
carried off in the urine ; but this is not the case in the inferior 
animals. Hence it appears in the bones of the latter, but not of 
the former. Berzelius repeated the experiments of Fourcroy and 
Vauquelin, and could not by their method detect any magnesia in 
human bones ; but he gives another process, by which he assures 
us he detected it. Professor Hildebrandt, of Erlangen, has lately 
resumed this subject, and repeated the experiments of Fourcroy and 
Vauquelin. Like them, he could detect no magnesia in human 
bones, and therefore concludes that Berzelius was mistaken. Now 
{ must acknowledge that this mode of proceeding appears very 
extraordinary. To repeat a process, which, Berzelius himself 
admits, does not yield any magnesia, and then to conclude that 
Berzelius is mistaken because the experiment turns out just as he 
foretold it would. ‘Yo refute Berzelius’ conclusion, it would be 
necessary to repeat the experiment as he describes it, or to show 
experimentally that the experiment is incapable of repetition. , 

4, Urinary Calculus of a Horse.—A urinary calculus of a horse 
analysed by Professor Wurzer was found to contain the following 
constituents :— 

Carbonate of lime ......... 66 
Phosphate of lime ........ 20°05 
Carbonate of magnesia ..... 4°06 
Red oxide of iron......... 0005 
Animal matter.,.......... 9°885 


100-000 


5. Milk.—1n 1813 C. F. Schwarz published an inaugural disser- 
tation at Kiel on the analysis of milk. From 1000 parts of cow’s 
milk he obtained the following substances :— 


Phosphate of lime.......... 1805 
Phosphate of magnesia ...... 0°170 
Phosphate of iron.......... 0°032 
Phosphate of soda...... is ae L265 
Muriate of potash...... vo o'e th OD 
AMOUAtG OL GOR 6. 6 :o.0.es0i-e a cla O'1L15 

S697 


1000 parts of human milk contain, 
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Phosphate of lime ......... 2°500 
Phosphate of magnesia ...... 0°500 
Phosphate of iron.......... 0°007 
Phosphate of soda......... . 0°400 
Muriate of potash.......... 0°700 
Lactate of soda............ 0°300 


A407 


Such is as concise a sketch as I have been able to draw up of the 
improvements which chemistry has undergone of late years, chiefly 
in those countries with which we have had the least intercourse. I 
have omitted some important facts altogether, because | intend to 
insert translations of the papers containing them in the succeedin 
numbers of the Annals of Philosophy, as speedily as 1 can find 
room for them. 

IJ. Mrneracocy. 


This branch of science is divided into two parts; namely, 
Oryctognosy and Geognosy. It will be convenient to take each 
separately. 

I. Oryctognosy. 

Under this head I include the description and analysis of 
minerals. 

i, Native Carbonate of Magnesia.—The carbonate of magnesia 
from India, of which I gave an account in the Annals of Philo- 
sophy, iv. 155, deserves to be mentioned, because it agrees nearly 
in its composition with the conite of the Germans, though it differs 
from it in its external characters. It is composed of 


Carbonate of magnesia ........ 72 
Carbonate of lime .......... .- 28 
100 


This does not differ much from a compound of two integrant par= 
ticles of carbonate of magnesia and one integrant particle of car- 
bonate of lime. 

2, The mineral called haiiyne is hitherto scarcely known in 
Britain. It is an inhabitant of volcanic rocks; and has hitherto 
been found only in Italy, Auvergne, and at Andernach. According 
to Gmelin, (Annals of Philosophy, iv. 193,) its constituents are, 


SEC 6.0 c s.0 % Fire es Pe sia aes oe 
MeO Stila hs eee ot P17 
Sulphate of lime ......... . 21°73 
Tame sis ess bd INTL ae roe 
Oxide of iron ..... Pa ara oh 1°16 
Pome ese les esecee, : an 
NY ALOT occ sic euainve'e. Sonate 1°20 


100°00 
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3. My analysis of asbestous actinolite (Annals of Philosophy, 
iv. 209,) gives a great number of constituents, and on that account 
is not very satisfactory. I do not mean to say that the numbers 
given are inaccurate ; for the experiments were carefully made, and 
most of them repeated three times; but they lead to the suspicion 
that the specimen was contaminated with foreign bodies ; yet to the 
eye it was pure, and consisted entirely of a congeries of crystals. I 
found the mineral composed as follows :— 
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IGE OSs de NDS 6s oh oe. 
PIM Ina A tte ow QO 
Lime..... Ghwdieid's gin. ews Kal 1-046 
WEa SIR) o's wis wie soe tN OS 
Oxidé of irons 290. Bes PPS 
manganese ......... 7°2 
Tungstic acid? ...... coeeee 3°84 
Copper wc devvesdeVewth 1:0 
re eres yy veaak SS 
Te i  aeie cten sts, cate wisrenitn ae ae 
Sioee cd iti sick ccucus ss Ga OOS 
100:000 


4. Green Granular Actinolite.—This is a mineral which occurs 
at Teinach, in the Pacher-Alps, near Marburg, in amorphous 
pieces, where it constitutes a rock with grey and red quartz. It has 
been confounded with smaragdite or diallage; but Werner has 
_ lately separated it from this mineral. The following, according to 
Karsten, are the distinguishing characters of the two species :— 


Green Smaragdite. 


Lustre, pearly. 

Fracture foliated, cleavage single. 
Cross fracture uneven. 

Soft. 

Sectile. 


Green Granular Actinolite. 


Lustre, glassy. 

Foliated, cleavage double. 
Cross fracture splintery. 
Semihard. 

Brittle. 


Klaproth found the specific gravity of green granular actinolite 


3°250, 
Silica 


Magnesia ...... 


TAGs: vi 
Alumina .... 
Oxide of iron 


Les?;. 


chromium . 
manganese, a trace, 


It was composed of the following constituents :— 


se ee ee 
eoeoeereeeveas 


en ee enae 1: 
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5. Schorl—Professor Bernhardi being of opinion that common 
schor], and several other species of minerals, might be constituted 
into a genus, to which he proposed to give the name of tourmaline, 
requested Professor Bucholz to make an analysis of common schorl 
to serve as a sample of this new genus. Bucholz accordingly made 
three very careful analyses, two of schorl from St. Gotthard, and 
one of schorl from Tyrol. The result was as follows:— 


PUDINGHE <5 farotcotsrayaste eo iene OD OUD 
PRIDE ia ee esen OO 
Maenesia, oo. tive eee . 5938 
Paiie y sige oe ipiemie +> 0%. ,0:062 
Oxide, of iron, 5 4)}4\9 «949% <8 67125 
Silica containing iron ...... 0125 
Manganese, a trace. 
VLE We yin Sh uicile «cle RIBAS 5000 
PARAS iP ee oxime hie ne eve 127989 
BES Vo inin ais aR ee asic op Oy’ 
100°000 


This loss he was not able to account for. He could neither find 
any more alkali, nor any volatile matter whatever. ‘The most pro- 
bable substance seems to be fluoric acid. { do not perceive that 
he sought for it particularly. 

6. Arragonite—The discovery that arragonite contains about 
four per cent. of carbonate of strontian, recently made by Professor 
Stromeyer, is of considerable importance, by removing an anomaly 
which hitherto had existed in mineralogy ; namely, the same che- 
mical composition with a difference of external characters. It 
shows us also how much analysts ought'to be on their guard, and 
how easy it is for the most skilful experimenters to overlook ingre- 
dients that have a marked effect upon the external characters of 
minerals. 

6. Schorlous Beryl.This mineral was analysed by Bucholz in 
1804, who detected in it 17 per cent. of fluoric acid. Since that 
time Vauquelin (Ann. de Chim. Ixvii.247,) and Klaproth (Beitrage, 
v. 57,) analysed this mineral. The former found five per cent. of 
fluoric acid; the second, four per cent. This great discordance 
induced Bucholz to repeat his experiments, and his new analysis 
agrees very nearly with his former one. He found the constituents 
as follows :— 


SSS Re See erator OG 35 
PO INA Le. cise eames SE, SOAS 
Oxide of iron i461. CSG V. 00°5 
Water. oe..4. eNeR sheet, od 
Fhioric acid «ies ee0- av alne ae 
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7. Prehnite—Two varieties of prehnite have been analysed by 
Gehlen : the first, from Fassuthale, had a specific gravity of 2-917; 
the specific gravity of the second, from Ratschinkes, was 2-924. 
The first variety was composed of 


OMIGA Ys ale ace ds 3 ceccstee 42825 
PAGMINA, o's. aes baad x olan acu Lar 
TAUIE ©. <4 0 Seas fund aia arts 26°50 
ORIGO'UY WOR we ssa cet cae 3°00 
manganese....... ~ 0°25 
Magnesia, a trace. 
Volatile matter ........ coe 4°625 
PA is sis: ah es: ar iy ee: 0°27 
Ne cree aed org "98 
100°000 
The constituents of the second variety were, 
STE RRR DS BR EE TN SO 43°00 
Alumina ..... baat AR ARS os 23°25 
Ne otic Re that al esis ee 26°00 
SIMIGE.OF ITGMy ait oceans 5 2°00 


manganese ........ O°25 
Magnesia, a trace. 


Volatile matter,..... djehsis ete AGG 
Oe ae eee RE 1°5 
100°00 


Another mineral found in a dolomite rock at Hafnerszell, which 
from its characters and constituents he considered as a variety of 
prehnite, was likewise analysed by Geblen. d 

This mineral is amorphous. Its colour is light greenish-grey 
passing into yellow. It appears foliated, or rather radiated, and 
exhibits a two-fold cleavage parallel to the faces of a four-sided 
rectangular prism. Its fracture is splintery; its specific gravity, 
2676. It gives sparks with steel, scratches glass, but is itself 
scratched by quartz. It is difficultly frangible. Lustre pearly, 
inconsiderable. Translucent. Phosphoresces when heated. Becomes 
strongly electric by heat. Its constituents were, 


ties EY 4 ek tot +. 54°50 
Alaming* + eee oa oO 25°25 
Baherriaihiy ee HA |. atten 10°05 
Magnesia 0220, 2H Uppy .4 3°25 
Ome Hirani si. 636850 BR 1:00 
manganese, a trace. 

Sodaviirs 1414's VOB AG, PRI 5°94 

99°99 


8. Conite.—The mineral called conite, described by Schumacher, 


46 Sketch of the latest Improvements (Jan. 


from Iceland, and by different other mineralogists, seems to me te 
be very nearly connected, if not quite the same, with what I have 
called native carbonate of magnesia from India ; though its external 
characters, according to the following description, are not quite the 
same. ‘This difference I ascribe to the absence of carbonate of iron 
in the Indian mineral. 

Conite has a light flesh-red colour. It is amorphous, and exter- 
nally covered with a coating of iron ochre, Fracture sometimes 
fine-grained, uneven; sometimes imperfectly conchoidal. No 
lustre ; scratches glass; opake ; brittle ; sp. gr. 3°000. 

Its constituents, according to the analysis of Dr. John, are as 


follows :— . 
Carbonate of magnesia ....... 67°5 
FINE slo wia)s PL RR 25) 
DOD sts 6! 013 sfmuaja\eket OD 
EET oo Dds A Cini Sey ieee ra 


Sulphate of lime ; i” trace. 


100°0 
9. Zeolite.—Hatty’s division of the zeolite into stilbite and meso- 
type is well known ; and likewise his union of the natrolite with 
the mesotype. Gehlen analysed two specimens of each of these 
genera. The following was the result :— 


Stilbite. Mesotype. 
DUNG Cee cee se a ete 55°072 | 55°615 | 53°392 | 54°40 
Alumina ...... oos-s-| 16°584 | 16°681 | 19°620 19°70 
WADI Jas cise ov Gansta oat 7°584 8°170 1°750 1°61 
Soda with some potash..| 1°500 | 1°536 | 14°696 | 15°09 
PV eR 8, STIG ea’ 19°300 } 19°300 | 9°710 9°83 


100-040 101°302 | 99°168 | 100°63 ~ 


Gehlen has rendered it probable that the mineral analysed by 
Vauquelin under the name of mesotype pyramidée, and even the 
minerals tried by Haty before the blow-pipe, were not mesotypes, 
but stilbites. We see from the preceding analysis that the two 
minerals constitute two distinct species, well marked by the propor- 
tion of their constituents. Stilbite contains twice the water in 
mesotype. Mesotype contains much less lime, but much more 
alkali. 

10. Boracite-—About five years ago boracite was found in abun- 
dance by Professor Steffens, in a gypsum mountain near Segeberg, 
in Holstein. The crystals are very small, and consist either of 
perfect cubes, or of cubes with their angles truncated. According 
to the analysis of Professor Pfaff, this boracite is composed of 


2 
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Boraticiacid }. PoP SEs eG 
airs 8 hi ak ER SE 
Dasa OF THON eS bes ake ieicty he 


Silica wee eeeee eereev esas enes P 
Sree eT a  Sawit of onmarnee 
il 


Thus it is free from lime, and therefore verifies the previously 
received opinion that boracite is essentially a orate of magnesia. 

11. Vitreous Black Oxide of Iron.—This is a mineral mentioned 
by Haiiy in his Tableau Comparatif, p. 98 and 274, as a black 
vitreous substance found in the department of the Lower Rhine. 
It scratches glass, and has a specific gravity of 3-2. When heated 
to redness, it becomes magnetic. Vauquelin found it composed of 
oxide of iron 80°25, water 15, silica 3°75. Bucholz has lately 
analysed a small quantity of this mineral. He found its composition 
as follows :— 


Oxide nf nw) 44 d2usisicsiets Cs BBS 


a -- 10°0 
Oxide of manganese ......... 5°5 
| vi Narape hee rie Va coveees 160 

100°0 


If we consider this loss as water, which seems from the analysis 
of Vauquelin to be the case, the mineral will be a hydrate of iron 
and manganese united with silica. 

12. Sulphuret of Cobalt.—This mineral occurs in Sweden, at 
Nya Bastnas, near Riddarbyttan. Hisinger found its coustituents 
as follows :— 


oowartr ss.9. 0 cecegnees ASRO 
Raper ri iP eeeeeee 14°40 
FUR ei oe. so > 5 aa waeniave cs) OO 
sampnor sf a0 Pie ee ae ea ee 
Earthy matter ....... Toes 0°33 
99°96 


13. Native Yellow Oxide of Lead.—This rare mineral has bee 
lately examined by Dr. John. Its characters are the following :— 

External colour, between sulphur and Jemon-yellow ; internal, 
between honey-yellow and Aurora red. 

Amorphous, 

Fracture, earthy. In some places there is a tendency to the 
foliated fracture. 

External lustre, dull; internal, semi-metallic. 

Opake. 

Semihard. 

Brittle. _ Moderately easily frangible. 

Specific gravity 8:000. 
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Its constituents are as follows :— 


[Janx. 


Lead oie tees Boro .. 82°6923 

Carbonic acid ......... .. 3°8462 

Oxide of ironand ime.... 0°4808 

Copper, a trace. 

Silica mixed with iron .... 2°4039 

PCV ECE ss wale ake Sininle na -. 10°5768 
100°0000 


14. Supposed Native Minium from Kall, in the Roer Depari- 
ment.—l am not sure whether this be the native minium of Mr. 


Smithson, as I have not his dissertation at hand. 
as follows :— 
Colour, brownish-red. Amorphous. 
Fracture fine-grained, uneven. 
External lustre, dull; internal, glimmering. 


Its characters are 


Opake ; soft; easily frangible ; sp. gravity, 4000. 


Pr. John found its constituents as follows :— 


ead eesies.s sot Wee aie Sale reer’ #A8 
CAT WOMICLACIO 1c ieieca le Se dictels o(etant werent 
WV ALE eee en otaie “sinle de stays a a tbe - 


Lime and oxide of iron 


composed of .. 


Tnsoluble pate fan 9 ee es Se 


Oxide of iron 


FAIUMINIAL Sisicieus ie eT pectin 


100°00 


By comparing this analysis with the preceding, it is obvious that 
the oxide in this mineral is not the red, but the yellow oxide of 
lead, and that it owes its red colour to the oxide of iron which it 
contains. The proportion of oxygen is obviously over-rated in both 


analyses. 


15. Spinell.—A specimen of spinell, from Oker, in Suderman- 
land, in Sweden, analysed by Berzelius, gave the following consti- 


tuents :-— sal 

PAT NAINA, jets unin ahs lols Re ey CR 
SSL Aceh Susrevslen ei Pe RE IR 5°48 
Magnesia ...... Sato idea «i 14°63 
OKIEIOL AROMAe/e leva. « .csctenayeters 4°26 
Or eI a oe a ee 
eran praltie x Sikhs guel °5,5 

100°00 


16. Red Silicious Ore of Manganese.—A specimen of this ore 
from Longbanshyttan, in Wermeland, in Sweden, analysed by 


Berzelius, was composed of 
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Black oxide of manganese... 52°60 
Sted yeaa asc aye «2h isis 9160 
aide OF WOM. oo) aia's. dia o's 4°60 
eames Be days sy Mae aS 1°50 
NEHIED [oss tor s daaiete es hm nt cae 


The excess of weight was owing to the manganese in the oré 
containing less oxygen than the black oxide, in which state it 
was obtained by analysis. 

17. Sodalite——Ekeberg analysed a mineral from Hefselkulla, in 
the province of Nerike, in Sweden, which, from his description of 
it, seems to have some resemblance to sodalite ; but its constituents 
differ materially. It occurs in an iron-mine mixed with quartz. Its 
colour is greenish-grey; lustre, pearly and inconsiderable ; prin- 
cipal fracture foliated with a two-fold cleavage; cross fracture gra- 
nular, uneven; translucent on the edges ; it scratches glass, but is 
scratched by steel; difficultly frangible; specific gravity 2°746. Its 
constituents were, - 


SN i sian etolta Monterey ata as 0 


Alumina. ses. BE ic ROE CROP 28°75 
Magnesia ........ a tee g cl LS OU 
Okidevof-iron-..; Sactene er OD 
Waters. 44°50. dae ditions Ee ae WQS 
Soda-..1. URRY .. ens ‘ 525 
Lass «or. OYE...) tébaraa. OO 3°50 

10000 


18. Black Garnet.—A specimen of black garnet from the iron- 
mine of Svappavara, in Torneo Lappmark, analysed by Hisinger, 
gave the following constituents :— 


Silica. .°.0°: Ree was Bo gAt ss! 34°53 
rine. eee ae Mitch aes 24°36 
PRVGIIDG) « sic) Toredens. ace sieessieee +? "00 
Oxide of iron .. 201/29. 0% 6 6 86°05 
Volatile matter. wits s 0°50 
Bape seasankchsoni Oe ee 3°56 

100°00 


19. Sparry Iron Ore-—A specimen of this mineral, from Rid« 
darhyttan, in Wermeland, in Sweden, analysed by Hisinger, was 
composed of . 


Red oxide of iron....... 4206828 
Oxide of manganese........ 8°00 
BM IE, acc.cts on cote ap ak 1:00 
Carbonie Gcid ..se.ssaacvs . 36°00 
Water ...... 5 alaere sti hatte ie 1°75 

99°00 


Vout. V. N° J. D 
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20. Scapolite.—- A specimen of scapolite, from Sudermanland, in 
Sweden, analysed by Berzelius, was composed of 


PRIME Pass feos ohh Bd 3» Atahaye! Sletiats 61°50 
Alumina eecoeevereeereeee ee ve 25°75 


AMIEL vis \n pina sho mis a's m ia nie iol, 
PMAMPIAESID . Sheige ss Aer 0°75 
Oxide of manganese........ 1°50 

Sa ioe pane ema Perse tei (E>, 


NVALED . ss, crterc citscc <'sre's celery U0 


99°00 
21. Cerite-——This mineral, according to the last analysis of 
Hisinger, is composed of 

Oxide of cerium .....,.... 68°59 
Sica qe a.epsyd's ddarne.aye «ad sive 8°00 
Lume... +. + divine aces Mew sueaes 
Oxide’ of iron... «25 2). !s <iensiei{; 3°00 
Water and carbonic acid .... 9°60 


99°44 
22. Spodumene.—Spodumene, from Utén, according to the 
same analyst, is composed of 


Silica Wittiseiemediediviale 4 69°40, .. wae VIGT'5O 
Alungieee -54 coh ewes 2940. ongharZToo 
OxidBwet WOR i ones BOG. SS . 3°00 
Dam setie nds Saceein, O75. cociee OSS 
Volatile\matter....<2.. O°53 ....2. 0°59 
LOB to cise doin dosed BOP «0 howl BA 


100-00 100°00 
The last of these analyses is by Berzelius. 


23. I shall now subjoin a table of a number of Swedish minerals 
analysed by Hisinger :— 


(Silica: stot. és Silesia sv aga.» 61°60 
Alumaiiiat ne. Stas ve esc 20°61 
Une rd bacpeisixeate Ed kis St cere 2 1°60 


i -} . 
Lepidolite from Utén .... 2 Oxide of manganese........ 0°50 


| — iron, a trace. 
Potash’: 7 AO SRE TASTE 
Volatile matter........... yes 
RE hs Suede vs oo lgee Cee OT 
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2 EES LS ae 5418 

Lime emeecteacecoe eeecaeen 22°72 

Malacolite, from go Pap | Magnesia ........0.. aN oo | 
Bytfan 2.05.00. sue ap tOmade Of Won os ees es 2°18 

| ————- manganese...... 1°45 


(Volatile matter .......... 1°20 


99°54 
Magnesia ......00.2e006 37°Dh 
sites ge atalete ats rat .-. 32°00 
. BG i ee See 10°60 
Serpentine, r ial Bojmoe- Alumina ....... ceeveeee 0°50 
mine, in Norberg.. Oxide of iron ........ «ee 0°60 
Volatile matter ....... el L4G 
Loss: re. teo ees Sat -. 4°90 
100°00 
Oxide of Won tec. acces 51°50 
SUR Sans ate Sleteg ee Maa ee 27°50 
A black mineral from the iron | Alumina ............... 5°50 


mine of Gillinge, in Suder-< Oxide of manganese ...... 0°77 
manland. Sp. gr. 3°045.. | Magnesia, a trace. 


Volatile matter ......... eds 
ee ee sere OS 
100°00 
Silica eoeeeeew ee ee oe eeaeevr ae 46°40 
Alumina’ $$) 22225 ote 29°00 
A violet stone from Borkhult. ie 1 Piper As ee ee ee oe it 
Se eee Oxide of iron ..... oxeees O70 
t Volatile matter’ sss )s"s cis se 6 3°20 
7 Loss ee oeoeeoeaeeaesteoeevwe*# @oeeeane 3°56 
100°00 
SLT at Pies EES eeeneeneee 29°83 
Bitter spar from Ljusnedal, in} Magnesia....... deveeines » 216 
OS a ee Oxide of iron ..... en hid - 10 
Carbonic acid ...... eae 47°6 
100°0 
A a a aan Ae en ae 60° 
PATIVIDR o's cine 03 Bao ahel ak 15°60 
: PAO tage whe Kab aiabe a ceisioa 8:00 
Mealy zeolite from Fahlun .. ORIS® OF IPOD. 4:0 cnceed tae.4k oO 
Volatile matter ........%. 11°60 
OMB Sc) sh islana al os, ghikiatelils 3:00 
100°00 


D2 
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Red oxide of iron ........ 94°38 
Phosphate of lime ....... 2°75 
Magnesia .....i.-..0+++ O16 
Stoney matter ........5. 1°25 
Volatile matter .......0... 0°50 


fridescent iron ore from 
Grengesberg .........+- 


24. Swine-stone.—Hisinger and Berzelius have analysed various 
specimens of Swedish swine-stone. The following are the results of 
their labours :— 

Carbonate of lime ......++ 99°1 
Transparent swine-stone from J —— magnesia... 
Garphyttan, in Nerike .... manganese. i 0-9 
IrON 0.200 


100°0 
(Carbonate of lime ........ 950 
Black sparry swine-stone from | ———-—— manganese. . 
the susie place Ss re a TS w magnesia .. 1°5 
os fren Wve. 


| Alum-slate and iron pyrites..  3°5 


100°0 


(Carbonate of lime ........ 98°6 
| magnesia ... 

Prismatic swine-stone ......4 —— manganese. . 0:9 
LPO8 6 areahee 


Alum-slate eseoveeoeevee ee oe "05 


100°0 
Carbonate of lime »...... 97°25 
Prismatic swine-stone from aan TFG bite 
WOOT, oo ec euss a Fag Tope shan 
ifm 2). oF. 3 
um-slate .....006- ese ro) 
| Alum-sl 1°50 
100°00 


Gehlen has proposed two alterations in the present mode of 
analysing minerals ; and, in his analysis of prehnite, he has shown 
that they may be employed with advantage. 1. He substitutes 
carbonate of soda, instead ‘of caustic alkali, for the original fusion 
of the mineral in a platinum crucible. He found that this method 
answers even in the analysis of corundum. 2. He substitutes car- 
bonate of barytes for nitrate of barytes when our object is to obtain 
the fixed alkali which we suppose to exist in any mineral. He has 
found that this carbonate readily acts as a flux to minerals, and that 
it answers better than the nitrate of the same earth. 
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Il. Geognosy. 


I ought now to give a sketch of the recent improvements in this 
branch of science, which of late years has become a fashionable 
object of study in Great Britain; but I have already extended this 
article to such an enormous, and I fear improper length, that I 
must, however reluctantly, stop short here. The great object of 
geognosts on the Continent at present seems to be to trace to their 
utmost extent the formations discovered in the neighbourhood of 
Paris ; and to extend as much as possible the transition formations 
in those countries hitherto considered as primitive. In this country 
we have no fewer than three geological societies, the Wernerian, 
the London, and the Cornwall. The first two have recently pub- 
lished each a volume of Transactions, J shall give an analysis of 
each of these books as speedily as possible. They contain almost all 
the important geological facts that have been lately ascertained in 
Great Britain. 


REIT AT Ee Ts! 


Articie II. 
Solution of a Problem of Col. Silas Titus. (See Wailis’s Algelra, 
Chap. 60.) By the Abbé Buée.* 
SIR, 
Havine for many years considered the different algebraical 
methods for the solution of arithmetical problems by approximation 
to be deficient in their fundamental principles, I have been led to 


mistrust the whole science of algebra as generally taught, and am 


convinced that if we place an implicit faith in it we shall be involved 
in the most revolting absurdities. Pell’s problem (see Wallis’s 
Algebra, chap. 60, 62, &c.), and all those which can only be re- 
solved by approximation, are examples of this kind. The absurdity 
belonging to the solution of these sort of problems is to represent 
numbers of which we know not the fundamental unity. In specu- 


‘lation this absurdity is not felt; but we easily perceive it when we 


quit speculation, and are engaged in questions respecting real 
beings, such as men. In this case the solution gives for units 
fractions as much smaller as the approximation is farther extended. 
If, then, the real unit be a man, the solution gives for unit a frac- 
tion of a man, which goes on always diminishing, and by that 
means becomes more and more absurd. In general the speculative 


* The following curious solution of a well-known problera was sent by the 
Abbé Bude to a mathematical gentieman in London, who declines communicating 
his name to the public. Though I do not participate in the Abbé’s ohjections to 
algebraic approximation, yet L conceive the solution of the problem itself to be so 
curious as to be well entitled to the attention of mathematicians ; and on that 
account I agreed without hesitation to insert it in the Annals of Philoscphy. The 
letter which serves as an introduction to the problem is written by the Abbé 
Buée,—T. 
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unit is the QUOTIENT of a number divided by itself, while the real 
unit ts the product of a number multiplied by the inverse of that 
number. Let n be any number, x divided by 7 is a speculative unit, 
il. ‘ 
and 7 x ~ isa real unit, as a rectangle would be. If, then, . be 
the supposed unit, it is necessary, in order to obtain a real unit, to 
appt ' 

multiply ~ by 2; consequently, the nearer we approach one side, 
the farther we recede on the other. 


The following solution, which for the first time is given of Pell’s 
problem, is the only one exempt from this absurdity :— 


Problem. — 
The following equations being proposed, viz. 
BE bles MG 46.55),/(1) 
UF sche 6 = AF wiwials (2) 
ce + ab = 18 .... (3) 

To find a, b, c, (See Wallis’s Algebra, chap. 60, 62, &c.) let 
there be a series of concentric circles, (Plate XXVII. fig. 1,) 
Agel Tyee. cole Rieke eek lo Pag a a, ele 

1 


0 00 Wee a 13 13 13 Lp 17. 317 Q1 21 21 


them be so described that we hve OL1l=11=11=1l11i= 
r0) ol 23 


4.2 
ro — ae 
If we make a = the sectorO111..... - (4) 
13 13 138 
br etthe septop Ow 19 to, 465) 
ie VAY f 
c = the sectorO111 ...... (6) 
21 21 2) 


Then if the areas of these sectors be substituted for a, l, c, in 
the equation (1), (2), (3), according to the following method, their 
differences will reduce these equations to identical ones. 


Demonstration. 


This demonstration is founded upon a remarkable property of the 
concentric circles of this figure. ‘This property is, that the areas of 
each of the rings intercepted between two consecutive circum- 
ferences are equal to the area of the central circle. If we take the 
area of the central circle for an unit, the areas of each of the rings 
will be = 1. 

To prove this, let © 1 be the radius of the central circle, we may 

0 ; 


easily perceive that the radii of the successive circles are the hypo- 
theneuses of right angled triangles, whose sides are, 

1. The radius of the preceding circle. 2. A constant tangent 
equal to the radius of the central circle. The series of radii will 


be then expressed by O11 (4 1, 1.2, / 3, 4, &c.)....(7) 
; 0 y 
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Now the circumferences of circles are constantly proportional to 
their radii: if, then, we designate by 2 ~ the ratio of the circum- 
ference to its radius, the series of circumferences will be expressed 


by the progression (0 1)? x 24[V 1, / 2, 13, V4, &e.].. (8) 
0 


But the areas of circles are as the squares of their radii; so that 
the series of circles will be expressed by the progression (© 1)*. 2 7 
0 


nS, A Baa eg tks ote ne tan peers a ks Selig Es 
In this series (by taking away the common factor (© 1)*. 2 7) 1 
te) 


expresses the area of the central circle; 2, 3, 4, &c. express those 
of the successive circles. If we take the difference of each of the 
areas of these consecutive circles, we shall have the areas of the 
rings. Now these differences are constantly equal to 1; conse- 
quently the areas of the rings are = 1. 

It follows from the above conclusions that if we reckon the 
central circle for the first ring, the series of rings will be expressed 
by the common ordinals, Ist, 2d, 3d, 4th, &c. ........ (10) 
while the series of circles are expressed by the absolute numbers 1, 
BC At NGOs vdwck fapphinaia'p 40 spate Bw Mis Windows 's widget Mies Satgiace (11) 

These ordinal numbers follow the direct or inverse order: when 
they follow the direct order, the areas of the rings are positive ; 
when they follow the inverse order, they are negative. These 
areas are constantly = 1, and are represented by the equation 


pike et AY eee ALE, AMICI orcs i CD 
(k being any positive whole number.) 


And the negative areas by — 1 = e* @* + D* cmon’ ha. (18) 


These equations, which are fundamental, I thus demonstrate : 
in every system of logarithms the logs. are exponents, and these 
exponents are ordinal numbers, because they are the indexes of the 
terms of a geometrical progression whose first term is 1. Now from 
the principles demonstrated by Euler (Introductio in Analysin Infi- 
nitorum, Cap. VIII. No. 39,) we may prove the truth of the two 
following equations :— 

Log. (+ 1) = HQRwA — Liccceseeeees (14) 


Log. (— 1) =E2(R+ 1) eV — Larose. (15) 
(See Lacaille’s Legons de Mathematiques, Nos. 833, 834, 835.) 
Let ¢ be the base of the hyperbolic logarithm : we have 1 = 


log. &.. oo she doer sis Soiled oie dsm Age ae ee (16) 
Consequently log. (+ 1) = E2km / — 1 log.e ......(17) 
and log. (— 1) = 2(k + 1)m7 / — Logie ...... . (18) 


From the above we easily derive the equations (12), (13). The 
following is an explanation of these equations: k can only be aa 
é 
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ordinal number, because it is the only variable factor of the exponent 


thoakxz /—1. Thus 2/7 represents ‘hat circumference whose 
place is designated by &. 

+ ./ — 1} is a sign of impossibility, because it expresses a 
quantity greater than a maximum, and less than a minimum ; but 
the area of each concentric ring is out of that circle which serves as 
a nucleus, and it is the diameter of ¢haé circle which is a maximum. 
The diameter, then, of the exterior circle of this ring is greater 
than a maximum. The whole area of the ring which exceeds this 
diameter is then proved imaginary, which shows that the sign 


+ 4f — | belongs absolutely to it. It now remains to explain the 
sign =. A ring contains two circumferences of circles ; to wit, an 
external and an internal. Now 27 only expresses one; the sign 
+ causes it to express two; which I thus prove :— 

Let yy = @4— 2X ose es. vistomant weld <ler wrrsie ott LOD 
be the equation to a circle: if we take the value of y we shall have 


whole circle, we must unite the two signs, as in =, Now when 


_ this sign is accompanied by ./ — 1, it does not mean + or —, 
but + and — ; because the.imaginary quantities always go in pairs, 
and they cannot be separated without an absurdity, as I will prove. 


Thus let 1 1 1 be the tangent to the central circle. This tangent 
1 0-1 


is the greatest ordinate which can be drawn to the exterior circle 


without entering into the central circle 111: its middle point is at 
‘es etl 


the same time the smallest of those which can be drawn in the 
interior circle, since it is reduced to this point, 1, in which the two 
0 
ordinates coincide, the two ordinates, 1 1 and 1 1 having then the 
1 0 01 


point 1, which js common to both, and are connected by that 
0 


point. Thus they form a continued right line, which is expressed 
by + / — 1. If we refer this expression to the interior cireum- 
ference, we have + 4/ — 1 = 0, which is not imaginary, because 
then it is the sign ./ — 1, which ought to be considered as 0. If, 
‘on the contrary, we refer it to the extreme circumference, we have 


+ /f—-—1=+/—1— WV — 1, which only ceases to be 
imaginary at the two points } }, which coincide with this extreme 
Ns 
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circumference. ‘To apply this principle to the double sine of the 
expression + 2 kz ./ — 1, let us divide into two equal parts the 


t 
part 1 1 of the diameter 1 1, which is intersected between the two 
dt ; 1 


circumferences of the ring which extends beyond the central circle ; 
and through the point of division let us draw the dotted concentric 
circle ; the circumference of the dotted circle will be an arithmetical 
mean proportional between the two extreme circumferences of the 
ring. If we take this dotted circumference as a line of abscissa, it 
is clear it will cut all the sections of the diameters intercepted be- 
tween the extreme circumference into two equal parts. Each of 
these half parts will be equal ordinates drawn on each side of the 
circumference of the dotted circle, this circumference being taken 
as a line of abscissa, and the two extreme circumferences will be the 
curves described by means of these ordinates. As all these ordinates 
are imaginary, they have only two real points, which are their two 
extremes : one of these two extremes is a point in the dotted circle, 
and the other is a point in one of the cireles already described : 
these three circles are then composed only of insulated points, the 
points of the dotted circle are double, and those of the circle de- 


scribed are simple. + 2 7 / — 1 expresses the-sum of the 
points of the dotted circle; that is to say, + 27 / — 1 is the 


sum of the points of the exterior circle, and — 27 / — 1, the 
sum of the points of the interior circie. Resuming all this expla- 
nation, we find + 2k / — 1 is the sign of the description of 
two concentric circles forming a ring by assuming for a line of 
abscissa a third concentric circle. whose circumference is an arith- 
metical proportional mean between the circumferences to be described, 


the same as + / aa —a-«x is the sign of the description of a 
simple circumference by taking its diameter for a line of the 
abscissa. 

This granted, in order to resolve the equations (1), (2), (3), I 
begin by multiplying their second member by the second member of 
equation (12), which gives me 
a* + bc= 16e*** V—-! = the area* of the 16th circle, 

ig, Vises. ee ght vade nhae ‘ipsa eos Haat (22)' 


Y+ac=17e**"Vv — 1 — the area of the 17th circle . .(23) 


& 4+al=18¢e*?"Vv ~! = the area of the 18th circle. .(24) 
1 assume for the roots of these equations, 


* The idea of my giving one area for the root of another area, may perhaps be 
eavilled at; but when we consider that the root of the area of the square A BC D 
(fig. 2) can only be the area of a rectangle, suchas AaCc or Ac Bb, the expla- 
nation willappear clear, 

9 


~ 
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a=e*'s-27~—1 — ayea of the 13th quadrant........(25) 
b =e*'7-27 4-1 — area of the 17th quadrant ........(26) 


¢ = et s'-27V =1— area of the 2ist quadrant ......,.-.(27) 


To prove that these are the true roots of equations (22),.(23), 
(24), I substitute these roots for a, b, ¢ ; then take the differential *, 
considering the sign + as the differential sign. These substitutions 
give me 

(Ht 2h) 
ex 24-14 gt Nog fee VT _, 160% 2a -1 (28) 


ideas . es hii 


et F274 — 1a ot Vm zee 2741 (29) 


13+ 17 pot arse ry 
2 e.'an yr ee : )ex JH _ ges 22V a1 (30) 


e 
By taking the differential, I obtain 


eee 6 az 17 + 21 eee 
sb (98. 2 wif dyed et? hin he 2 igh ST) 


17 + QD ee. to hts 
oa | +2 2rV=- bo tog J/—1 x 16 cet2*7%—-! = 
the area of the 16th ring..... tye hy ide kes «rays ote SE) 


ee 34.97 Ty] i, +e) purer 
= (459 97 — lem” Me + (S438. = 


13 +21 = b=. Oe, 
jet enV. ayy Tx Wet Brae 
area of the 17th ring ....... Se NOI EN vs #39432) 


ee es 13 17 pes 
+ (42.227 / — 1) peasy ae Ys (-3 “257 J — 1) 


13 + 17 —— ye pe 
<%) 4 )erV=1 + 97/1 x Be = 


area of the 18th ring ......... ee ee ah é SRN a (33) 
The experimental quantities of equation (31) are reducible to 


pt aV—-1— _ Y ' : } on coon (34) 
i ee el : (Vid. equation 13) 
e~ = 


eeha tare Munts aD 

eR TED ee O21 Fe ee. 2 

| &: Bi tact SI ee te die viaiiters eux : (37) 
The equation (33) becomes 

et hm OM od 6 RA eee By. eh yi t oe anne) 

ek = Af ieee eee dy Yon ey : bd 2 


* This kind of differential is the true and strict meaning of Lemma IT. Sect. IT, 
Book Il. of Newton’s Principia, (Momentum Genitz, &c.) The manner in which 
Newton has demonstrated this lemma entirely refutes every possible objection, 
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By substituting these values of the exponential in the equations 
(31), (32), (33), they take the following forms :— 


$28. 2a J —1—ess.2rV—-lS= t2ar/—1 x 16..(40) 
$u.2e/ —1 ey 2a VW —-1l SH See 7 — 1 x 17,.(41) 
e 


4 
48.994 J —1 = 2.2r/ —1=+2a ov —1 x 18..(49) 


Now 27 expresses the circumference, of which one half is on 
the positive side, and the other half on the negative side: in 
respect to the same diameter, — 27 expresses the same things 
taken in contrary directions ; consequently = 2 and = 27m are 
two different expressions of the same circumference, when the 
diameters are the same; they then represent the sume rings; and 
the last three equations give by reduction the following :— 


II 


ton /—1(2X*) = terval xy ataerV ol 


4 
MTB ce iscere ec ccccass a0" wasps em aie ore gee ee ecesees (43) 
+ De / p(M&%) Sten /H1 x = £20 /m1 
> ae Y Se pe ceecelews eee ease ee ale wo wee ws eee (44) 
tonrvV 7 (248) = ten/ 1 xy = torV/ 1 
x 18 seen eee eer er esr ereeere Oe en ee (45) 


These last equations are evidently identical, and the problem 
proposed is now completely resolved by the roots (25), (26), (27), 
which, expressed arithmetically, are 


a= 13 = 3} eeoeereeeteweereeeee eer ewan e@eeeeeee eeeseas (46) 
gi Ee nS es YEP RG tity ..+-(47) 
— > eee aiaite Se a 2) © sik tas Rita aren’ readin uate ++ -(48) 


Unity leing the area of any circle, which is an essential remark ; 
for if unity were an abstract number, this solution would be absurd. 


It is only true when unity is expressed by e* 77 V ~! 


(= the area 
of any ring or central circle.) 


Remark. 


Wallis, who devoted much time and attention to the proposed 
problem, resolved the equations (1), (2), (3), by approximation. 
(Wallis’s Algebra, Chap. 62.) His roots are, 


a = 2,525,513,986,744,158 .....+. CR ee 
b = 2,969,152,768,619,848 ......ce.ee cues (50) 
¢ = 3,240,580,681,617,174 2.6.60 4 vig (DD 


Comparing these roots with the roots (46), (47), (48), it is easily 
perceived that they have not the least relation to each other. In 
order to prove how nearly the roots (49), (50), (51), verify the 
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equations (1), (2), (3), Wallis has substituted them in the place of 
a, l, c, by which he obtained the following result :— 


16 = a? + b c = 16,000,000,000,000,000 .,.....(52) 
17 = ? + ac = 17,000,000,000,000,000 .......(53) 
18 = ¢ +.a) = 17,999,999,999,999,997 ......+.(54) 


However near Wallis’s approximation may be, the equations 
which he obtained are not for that reason the less absurd, nor are 
they the less 

fiquations, whose two members are not equal and never can le- 
come so. 

In order that the two members should be equal, it is necessary 
that the inequality of the units compensate the inequality of the 
numbers, as in the equation 2/. = 40s.; this compensation takes 
place if each member and its unit are in an inverse ratio to each 
other. This is the case in my solution, where the height of each 
ring, multiplied by the mean circumference between the two extreme 
circumferences, give for ihe product the constant area of the central 
circle, as I thus demonstrate, for we have for each ring the follow- 
ing proportion : 

a+ The sum of the radii of the extreme circumferences of the rings 

: To the tangent drawn to the smallest of these circumferences 

:: This tangent, (which is = the radius of the central circle,) 

: The difference of the radii of the extreme circumferences of the 
rings. (This difference being the height of the ring, 185.) 

From whence we have the following theorem. 

In a series of concentric rings, each of whose areas are equal to 


the central circle. The rectangle formed by the sum of the radii of 


the extreme circumferences of any one of the rings and its height, 1s 
equal to the square of the central circles. (56.) Now the area of 
each ring is equal the area of a trapezium, which has for its base 
the height of the ring, and for the mean height half the sum of 
the extreme circumferences. - But this half is equal to a mean cir- 
cumference between the two extreme circumferences. We can then 
transform theorem (56) into the following. 

In a series of concentric rings whose areas are equal to the area 
of the central circle, the rectangle formed of the height of each 
ring and the circumference, which is a mean between the two ex- 
treme circumferences, is equal the area of the central circle, which 
is the proposition I had to demonstrate. 


General Corollary. 


The preceding resolution of equations (1), (2), (3), gives a com- 
plete solution of Gauss’s problem, viz. “ To divide a circumference 
into 17 equal parts.” The dotted isosceles triangle © 1 1 J (fig. 1) 

17 16 17 


whose summit is the centre ©, has for its base the continued line 


1 1 1; it is this base whose extremities are 1 1, which divides the 
37: 46 37 W747 


om enlestslinalihitantioe 


| 
| 
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circumference into 17 parts. The arc 1 1 1 is one of these parts ; 
17, 17:17 


e 0 
the continued line 1 1 1 is equal to the central diameter 1 © 1. 
17 16 17 0 
Now this central diameter is a unit; for the central circle and its 
diameter are respectively units, which are heterogeneous with each 
other. All the parallel lines, 11 1, 1 1 1, &c. are equal to this 
LG St 21 2 


last unit. These lines are the greatest which can be drawn between 
the two extreme circumferences of each ring, and they may be 
considered as the diagonals of those rings, in the same manner as 


0 
the diameter 1 © 1 can be considered as the diagonal of the central 
0 


circle. We have, then, between the diagonal of the central circle 
and the diagonal of the rings, the same analogy as between the 
central circle itself and these riggs ; the central circle and the rings 
are both superficial units, and maxima ; the diagonals of the central 
circle and of the rings are both linear units, and also maxima: This 
geometrical construction of the problem, as presented by fig. 1, is the 
only one which can be right ; because all the straight lines of this 
figure are either maxima or minima, in such a manner that if they be 
maxima as lines, they are minima as being opposite to an angle or 
an arch which is a minimum; and if they be minima as lines, they 
are maxima, as being opposite to an angle or an arch which is a 
masximum, as \ shall demonstrate at length in another paper. These 
lines, then, cannot be greater or less than they are. M. le Gendre, 
at the end of his Geometry, has given an algebraical solution of 
this problem, but he has not given the geometrical construction of 
his formulz : that construction was in fact impossible, without de- 
stroying the law of continuity. 


en 


Articie III, 


Some Experiments on pure Nickel, its Magnetic Quality, and its 
Deportment when united to other Bodies.* By W. A, Lampadius. 


1. Arrer having in 1796 discovered a method of obtaining pure 
malleable nickel by means of an oxygen gas fire, either from Frei- 
berg Bleispeise, or from the common regulus of nickel obtained 
from copper nickel by the usual process, I occasionally made a 
number of accurate experiments on many of the properties of this 
metal, which had-been hitherto examined only in a cursory manner. 
124 grains of speise gave me 43 grains of nickel, and 123 grains of 
copper nicke] ore gave me 63 grains of the pure metal. 


2. Magnetic Power of Nickel. 
The magnetometer described in the preceding paper gave the 


* Translated from Schweigger’s Journal fur Chemie und Physik, x, 174. 1814 
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magnetic energy of nickel = 35, and that of iron = 55. The 
magnetic energy of cobalt was likewise tried, and found = 25; 
but as this metal was not quite pure, this experiment, as well as 
the magnetism of an alloy of cobalt and nickel, will be hereafter 
repeated. 

3. Alloy of Nickel and Platinum. 

This, as well as all the subsequent alloys, was made upon char- 
coal kept intensely hot by a stream of oxygen gas, according to the 
method described in my Manual for the Analysis of Minerals. A 
grain of each of the two bodies, nickel and platinum, was put upon 
the charcoal. After they had been softened by the application of 
the heat for about half a minute, both bodies incorporated together 
in a very striking manner. They formed an alloy possessing nearly 
the fusibility of copper, although nickel by itself is nearly as infu- 
sible as platinum. The alloy was completely malleable, acquired a 
fine polish, and had a light yellowish-white colour, not unlike that 
of sterling silver. Its magnetic energy was still 35. 


4. Gold and Nickel (equal parts). 

Both metals very readily melt into one round button; pretty 
hard, harder than the preceding alloy; externally malleable ; 
capable of a fine polish; colour yellowish-white, a little darker than 
the preceding alloy. The magnetism continued = 35. 


5. Silver and Nickel (equal parts). 

When I attempted to alloy these two metals, I made the follow- 
ing observations. The silver melted in two seconds, and the nickel 
remained for some time unmelted upon the silver. In about a 
minute the silver, it is true, took up the nickel, but did not dis- 
solve it. When the heat was continued some time longer, the two 
metals appeared to unite; but at that instant the silver burnt away 
with a blue flame, and left the malleable nickel behind it; but 
about one half of the nickel likewise was burnt. 


G. Copper and Nickel (equal parts). 
Both metals melted tozether in four seconds. ‘The alloy was 


brittle and granular; the colour reddish-white ; and the fracture 
porous. It exhibited no trace of magnetism. 


7. Nickel and Iron. 


Tron and nickel easily melted together into a round bead. The 
nickel] was first melted, and the iron added to it, to prevent the 
last metal from being burnt by the heat. By continuing the heat, 
the greater part of the iron separated from the nickel in the state of 
a black oxide, still attracted by the magnet. By weighing the alloy 
i found that it consisted of ten parts of nickel and four parts of 
iron, or the iron amounted to rather less than one-third of the alloy. 
This alloy was moderately hard, quite malleable, and had the colour 
of steel. Its magnetism was = 35. 


8. Phosphorus and Nickel. 
The bead of nickel was heated red-hot, and then a small piece of 


a 
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phosphorus placed in contact with it. They melted together in a 
few seconds. 34 parts of nickel thus treated increased in weight 
five parts ; so that 100 nickel had combined with 15 phosphorus. 
The button externally was tin-white, and had the metallic lustre. 
It was moderately hard, and very brittle. Its fracture was foliated 
and crystalline, partly dull, and partly with the metallic lustre. Its 
magnetism was gone. 
9. Nickel and Sulphur 


Easily united together, when treated in the same way as the 
nickel and phosphorus had been. Externally the button was dull, 
swelled, and grey in colour. Its magnetism likewise was gone. 20 
parts of nickel had taken up two parts of sulphur ; so that 100 of 
the metal combine with 10. The mass was elastic, not very hard, 
the fracture uneven, and the colour yellowish-white, similar to that 
of native copper nickel ore. 

10. From these experiments we learn, 

a. The readiness with which nickel and platinum unite together. 

b. The little affinity between silver and nickel, as the silver 
rather combines with oxygen and is dissipated, than remains united 
to the nickel. 

c. The singular effect of combining it with copper, in which we 
see two malleable metals produce a brittle alloy. 

d. The permanence of the magnetism of nickel when it is alloyed 
with gold and platinum. 

e. Its complete destruction when nickel is alloyed with copper. 

f. Its diminution when nickel is alloyed with iron. 

Perhaps a farther prosecution of these experiments might have a 
tendency to throw some light upon magnetism. At present 1 lay 
aside all hypotheses, and satisfy myself with stating simple facts. 


Articie IV. 
Magnetical Observations at Hackney Wick. By Col. Beaufoy. 


Latitude, 51° 32/ 40°3” North. Longitude West in Time 6’4%;%5+ 


1814, 
Morning Observ. Noon Observ. | Evening Observ. 
0 Uae Oe OO aT? | ee ee ae ee Se es 
Hour. | Variation. | Hour. , Variation, | Hour, | Variation. 
Nov. 18)/—h —/L~- —’ —”| 1b 40! 24° 19/ 59” 
Ditto 19} 8 85 \24 16 12|1 45 24 21 2 
Ditto 20) 8 45 (24 15 40/1 35 24 20 05 
Ditto 21 8 40 (24 17, 47) 1 35 24 20 22] g <3 
Ditto 22) 8 45/24 18 15|1 25 24 21 17] & e 
Ditto 23} 8 40 124 17 92] 1 40 24 20 48] §& S 
Ditto 5\— —|— — —|1 35 & 2% 10| 8 4 
Ditto 268 45 24 17 O4]}1 45 24 20,04) 2 
Ditto 27| 8 45 (24 16 OS |1 45 24 20 83] 2 z 
* Ditto 28)8 4024 17 41/1 30 24 21 29 
Nitto 29} 8 45 \24 17 34/1 25 24 19 30 
Ditto 308 45.24 17 48/—- —— — — 
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1814, 

Mean of Morning 

_ Observations oon 
in Noy, 3 Noon 
Morning 

Ditto in Oct. 2 Noon 
; Evening 
Morning 

Ditto in Sept. J Noon 
Evening 
Morning 

Ditto in Aug. J Noon 
Evening 
Morning 

Ditto in Jay. 4 Noon 
Evening 
Morning 

Ditto in June, { Noon 
Evening 
Morning 

Ditto in May. { Noon 
Evening 
Morning 

Ditto in April. J Noon 
Evening 
Morning 

Ditto in March. } Noon 
E avening 
Morning 

Ditto in Feb. Noon 
Evening 
Morning 

Ditto in Jan. J Soon 
Evening 
1813. Morning 

Ditto in Dec. ¢ Noon 
{xocn 


Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 


1 g 
t 


Ditto in Nov. 
Ditto in Oct. 

Ditto in Sept. 
Ditto in Aug. 


Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 


Ditto in July. 


Nitto in June. 


Ditto in May. 


Ditto in April. 


at 8h 41’...., Variation 24° 
at 1 40..... Ditto 24 
at— —..... Ditto — 
at °8,°39 25... Ditto 24 
ath Tea. Ditto 24 
at— —..... Ditto — 
at’ "S| Se ecek- oto 24 
at 17.89).56 Ditto 24 
at 6 19..... Ditto 24 
at 8 30..... Ditto 24 
at 1 39..... Ditto 24 
at 6 57..... Ditto o4 
at 8 Al..... Ditto 24 
at 1 42..... Ditto 24 
at 6 58..... Ditto 24 
at 8 44..... Ditto 24 
at 1. 30..... Ditto 24 
at. OM 52 oc .s) Ditto 24 
at 8 45..:.. Ditto 24 
at 1 44..... Ditto 24 
at 6 38..... Ditto 24 
at 8 45..... Ditto 24 
at I 48..... Ditto 24 
at 6 29..... Ditto 24 
at 8 52:..... Ditto 24 
at,. 1°) 52... .. Ditto 24 
abs GT. 2c Sto 24 
at 8 A47..... Ditto 24 
Bt 1, 52:2... Ditto 24 
at— —.,... Ditto — 
at 8 52..... Ditto 24 
at?) 6530.21. Ditto 24 
at— —..... Ditto — 
at 8 +53... Ditto 24 
Bink DT ccleiss WHIEED 24 
at — —..... Ditto —_ 
at 8 40..... Ditto 24 
at? 2° SR onto 24 
at— —...., Ditto —_ 
abs 4b). S2iDitte O4 
at 1 59..... Ditto Q4 
at — —...., Ditto — 
at «8 358 .s%..Diitto 24 
at 2 02... Ditto 24 
at 6 03..... Ditto 24 
at 8 44..... Ditto Q4 
at 2 02..... Ditto 24 
ate -f---O0b- hone Ditto 24 
at § 37 ..... Ditto 24 
at 50 ..... Ditto 24 
at 7 08..... Ditto 24 
gate"'S"/30t-2.s' Ditto Q4 
ath Wess of. Ditto 24 
at 7 04..... Ditto 24 
at” 8.22"... Ditto 24 
at B<3Th J.. (Ditto 24 
at 6.40%. .\./Ditto 24 
at? 8 <3)... Ditto 24 
at 07259", ...%. Ditto 24 
at 5 ° 46..... Ditto 24 


16’ 
20 


14 
21 


14 
23 
16 
14 
23 
16 
13 
23 
17 
13 
22 
16 
13 
22 
16 
12 
23 
15 


14, 
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90” 
3T 


[Jan 


‘ West. 
Not obs. 

West. 
Not obs. 


Not obs. 
} West. 
Not obs, 


vest. 


West. 


< 
ie 
a 
bre 
oe 
j 
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Magnetical Observations continued. 


Morning Observ. Noon Observ. Evening Observ, 
Month. - - eee te eee ae 
Hour. | Variation. } Hour. | Variation. | Hour. | Variation. 

Dec. 1] 8" 45/|24e 18’ 59/—b —//_9 _! _"” 
Ditto 2] 8 45 |24 16 53] 1 30 124 20 04 
Ditto 3} 8 45 |24 17 04/1 00/24 21 O07 
Ditto 4— —j— — —}1 40 |\24 20 O1 
Ditto 5) 8 45/24 17 2|— —|— — — 
Ditto 6| 8 40/24 17 18]1 45 |24 21 18 3 1 
Ditto 7/8 45 |24 17 10] 1 35 |24 20 30 = $ 
Ditto 8 8 45 |24 17 36/—~- —|—~ — — o o 
Ditto 9}8 35/24 17 19} 1 25 \24 19 35 Te = 
Ditto 10} 8 35 |j24 18 0Oj/j—~ —/|— — — ay oe 
Ditto 1l|j— — j— — —]1 20/24 19 59 Ps Ps 
Ditto 12) 8 45 24 18 12}1 35 |24 18 55 
Ditto 13] 8 45 |24 20 20] 1 30 |24 20 48 
Ditto 14,8 50 {24 20 14{-1 40 |24 21 44 

— Ditto 15) 8 45 24 19 40|— —|—~ — — 
Ditto 16,8 55 \24 18 14] 1 55 24 19 40 
Ditto 17} 8 50 124 19 46! 1 30'24 21 19 


Comparison of the Variations in the Years 1813 and 1814. 


/ 1814, Difference. 

Morning ........ 24° 12.6538" |) =) Brg" 
April’ yNeon so... 24 23 53 “FY 2) “Al 
ENENING; <3. /.cttes 24 15 30 + O 05 
Morning ...... wy 24 12 49 + .0 4% 
Biayi4 +5 Noon........ 545.0 24 22 13 esate Sg! 
Evening.........: 24 16 14 NT VUE 
} Noon zeke at 2A 13 «(10 + 0 35 
June .4Noon......... phie 24 22 48 Oe ST 
Evening.......... 24 16 18 org 44 
Morning ........ 24 13 29 = 1508 
July Naomi) Js2iGy. 3p 24 23 44 + 0 40 
Evening. .. 6. 400s: 24 17 OV Fy ie Me 
Morning ........ 24 14 13 - 1 42 
. Aug WOOD 5 on caee ees 24°23 48 + 0 16 
Evening....... nS 24 16 $81 + Ov 23 
Morning ..... er 24 14 33 ASUS ee 
Sept POU ns. Maclnceut 24 23.5 17 + O 45 
Eivenig...-....0. 24 16 50 + 0 46 
Morning ..... iia 24 14 08 — 1 33 
Oct, OD six cis - » <'ad} 24 21 A5 — I 08 
MMB 04 0 sig oy « _—-_—-—- — —_- — 
earning ef 2 16 20 | — 0 87 
Novy. 3 Noon ie sae ay enents 24 20 37 0 13 
Evening ......:. crores Sieve rentiticay 


In taking the mean of the observations for the month of No- 
vember, the variation on the 4th and 25th are rejected, as being 
unusually great, for which no cause can be assigned. 

Dec. 9.—The needle vibrated at intervals 26’ 20’; and in the 
evening the wind blew very bard and squally from the 5.W. accom- 
panied by rain. 

Vou, V. N°I. E 
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Dec. 16.—The needle vibrated 15’; wind high and squally from 
the S.W., followed by rain. 


Rain fallen sieht noon of the Ist Nov. 


Between noon of the Ist Dec. : PSH EBER 


ARTICLE V. 


On the Conversion of Cast-Iron Pipes into a Substance bearing 


some resemblance to Plumbago. By William Henry, M.D. 
F. RS. &c. 


I was lately requested by a gentleman who resides in the neigh- 
bourhood of Newcastle-upon-‘i'yne, to examine the nature of the 
change effected in a cast-iron pipe, placed'in the shaft of a coal 
mine near that town. In sinking the shaft, it was necessary, as 
sometimes happens, to put down a curl, or cylinder, of cast-iron, 
in order to support a bed of quicksand; and into a suitable opening 
in this cylinder, the cast-iron pipe, three inches diameter, was 
bolted by means of a flanche at its extremity. Its use was to allow 
an exit to the water and gas, which issued from the stratum of 
quicksand. 

The fragment of the pipe, with which I was furnished, was of a 
dark grey colour; its inner surface was smooth and black; and its. 
outer surface had a thin ochrey incrustation, The usual fracture of 
cast-iron was exchanged for an earthy one, except near the centre 
of the mass, where somewhat of the usual texture of cast iron was 
still visible. It was soft enough to be easily scraped by a knife; 
and was readily broken by a slight blow of a hammer, Some parts 
of it left a black trace on writing paper, but destitute of the lustre 
which the traces of plumbago exhibit. 

The specific gravity of the specimen was 2008; and, after being 
soaked an hour or two. in water, it became 2°155. 

Twenty grains of the powdered substance were projected upon 
200 grains of melted nitre. The combustion was very feeble, 
compared with that which happens to plumbago under similar cir- 
cumstances. After washing off the nitre, there remained 141 
grains, which were almost entirely oxide of iron, consisting pro- 
bably of 112 iron and 3°3 oxygen. 

A small piece of the pipe, weighing 64 grains, was passed into a 
glass tube containing diluted sulphuric acid over mercury. The 
acid acted very slowly ; and, in eight days, when its effect seemed 
to he complete, only halfa cubic inch of hydrogen gas was formed. 
This was only about 5th of what would have been obtained from 
the same quantity of cast-iron.* There remained a black and 


* A piece of plumbago from Borrowdale, kept eight days in dilute sulphuric 
arid, had evelved no gas, 
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bulky substance, which, when dried and projected on red-hot nitre, 
burnt rather more vividly than the original substance, but still 
afforded much oxide of iron. 

It was clear, therefore, that a large share of the metallic part of 
the pipe had been removed; and that what remained was composed 
of iron, plumbago, and other impurities usually present in cast- 
iron. With the view of ascertaining the cause of the change, I 
next examined the water from the bed of quicksand, a bottle of 
which had been sent along with the fragment of pipe. 

The water hada brackish taste, and was of the specific gravity 
1008. It gave no traces of iron, either with triple prussiate of 
potash, or succinate of ammonia. I collected the gas from a wine 
pint of it; but it was lost by accident before being examined. By 
the usual methods of analysis, a wine pint gave 64 grains of dry 
salt, composed of 


Muriate ofisoda 4 08 8s ti. Sow dk eke SZ 
MAYNESIA.. 2. eee seeeeeees 16 
Litres s3ic tiee th eetee ciaieeeies cL 
Sulphate of lime......0.seeeeee ee eeee 4. 
Carbonatevof lime. ic2 2h ies eee 1 2 
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It is most probably to the agency of the muriates of lime and 
magnesia, that we are to ascribe the removal of the inetallic part 
of the pipe. I have often remarked the effect of solutions of these 
salts in discharging writing ink from the labels of bottles, to which 
they have been accidentally applied: and I was lately baffled in 
several attempts to restore the legibility of some of the M.S.S. of 
a most accomplished scholar (the late Mr. Tweddell of Trin, Coll. 
Cambridge) which had Jain some time under sea water, abounding, 
as is well known, in muriate of magnesia. ‘The texture of the 
paper was entire, but the iron basis of the ink, as well as the gallic 
‘acid, was entirely removed. 

In that copious repository of valuable knowledge, Dr. Priestley’s 
Experiments and Observations on Air,* some facts are stated, that 
bear an analogy to the one which I have described. Cast-iron nails, 
he found, dissolved very slowly in diluted sulphuric acid; and left 
a large proportion of black matter, which had the original form of 
the nails. This experiment, he observes, explains what happens to 
cast-iron pipes in pits, the water of which is impregnated with 
vitriolic acid; for, in time, they become quite soft, or, as it is 
called, rotten, and may be cut with a knife. 

In Cornwall, I am informed, cast-iron pipes are disused in many 
of the mines; but this is owing to the presence cf sulphate of 
copper in the water, the corroding effects of which render it neces- 
sary to substitute pipes of brass or copper. 


* Abridged and methodized, vol, iii, part iii, sect. 2 
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The following fact, which was lately observed at the printing- 
works of a friend of mine, belongs to a different class of pheno- 
mena ; and is perhaps to be accounted for by galvanic agency. In 
order to confine the heat in some east-iron steam-pipes, they were 
placed in a trough or gutter made of bricks, into which powdered 
charcoal was tightly rammed. At a place contiguous to a joint, 
formed by bolting two flanches together, a leak had happened ; 
and when the iron pipe was taken up, it was found in the neigh~ 
bourhood of the leaky part, to be perfectly soft and rotten. I was 
not able to obtain an opportunity of examining the nature of the 
change by any experiments on the altered iron. 

Manchester, Dec. 1814. 


ARTICLE VI. 
Proceedings of Philosophical Societies. 
ROYAL SOCIETY. 


On Thorsday| the 24th of November, part of a paper by Dr. 
Brewster was read, on the depolarisation of light by mineral, vege- 
table, and animal bodies. 

On Wednesday the 30th of November, the day of the anni- 
versary election, the Copleyan medal was given to Mr. Ivory for 
his Mathematical Papers published in the Transactions. The fol- 
lowing office-bearers were elected for the ensuing year. 


Prusipenr.—Right Hon. Sir Joseph Banks, Bart. K. B, 
SECRETARIES.—William Hyde Wollaston, M.D. 
Taylor Combe, Esq. M. A. 
TREASURER.—Samuel Lysons, Esq. 


OF THE OLD COUNCIL. 


Right Hon. Sir Joseph Banks. 

Sir Charles Blagden, Knt. 

Samuel Goodenough, Lord Bishop of Carlisle, V. Ps 
' Taylor Combe, Esq. Secretary. 

Samuel Lysons, Esq. Treasurer, V. P. 

George, Earl of Morton, K.'T. V. P. 

Thomas Murdoch, Esq. 

John Pond, Esq. Astr. Royal. 

William Charles Wells, M. D. 

William Hyde Wollaston, M.D. Secretary. 

Thomas Young, M. D. Seccretary for Correspondence. 


OF THE NEW COUNCIL. 


Mr. Willian Allen. 
William Blake, Esq. 
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Rey. Charles, Burney, LL. D. 

Charles William, Earl of Charleville. 
Davies Giddy, Esq. M. P. 

Sir Everard Home, Bart. 

James Horsburgh, Esq. 

Alexander Marcet, M. D. 

Thomas, Earl of Selkirk. - 

Henry Warburton, Esq. : 

The number of deaths since the last anniversary election has 
been 16; the number of new members admitted, 23. The num- 
ber of ordinary members on the election list amounts to 580, that 
of foreign members to 43, making a total of 623 members. 

On Thursday Dec. 8, Dr. Brewster’s paper on the depolarisation 
of light by different bodies was eontinued. He gave a long list’ of 
animal, vegetable, and mineral bodies, that have the property of 
depolarising light; together with a list of bodies that have no 
effect in producing this depolarisation. He then gave his theory of 
this depolarisation. Bodies capable of depolarising light may be 
divided into seven classes. 1. Those that have a neutral axis and 
produce a double image. With respect to these bodies the theory 
is evident. 2. Those that have a neutral axis but produce only a 
single image, as the human hair. In these bodies he supposes that 
two images are really produced, but that they coincide with each 
other. 

On Thursday Dec. 15, Dr. Brewster’s paper was concluded. 
He continued his enumeration of the different classes of depola- 
rising bodies as follows: 

3. Those that have no depolarising axis but depolarise light in 
every direction, as gum arabic. These he conceives to be com- 
posed of layers placed one over the other, each of which has a de- 
polarising axis; and as these axes are placed in every direction, 
the body acquires the property of depolarising in every direction, 
4. These bodies that have an approximation to a neutral axis, as 
gold-beater’s skin. 5. Those that have an approximation to a 
depolarising axis. 6. Those that allow the light nearly to vanish, 
but not quite, at every alternate sector, as oil of mace. 7. Those 
that allow it to vanish entirely at every alternate sector, as calca- 
reous spar, when the light passes through the shorter axis. 

At the same meeting part of a paper by Benjamin ‘I'ravers, Esq. 
was read, On the Mechanism by which the Eye adjusts itself to dif- 
ferent Distances. The paper was drawn up! with uncommon clear- 
ness, and even elegance. It consisted of three parts: 1. A sketch 
of the different hypotheses to which this mechanism has been 
ascribed, with the author’s reasons for not admitting them. These 
are the muscles of the eye, the ciliary processes, the supposed 
muscularity of the lens itself. 2. An account of the anatomy of 
the eye, as far as it is requisite for the purposes of the paper. 
3. His reasons for believing that external pressure is applied to the 
lens, and that this pressure is sufficient to alter its shape. 
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On Thursday 22d Dec. Mr. Travers’s paper was continued. 
He gave his reasons for censidering the iris as muscular, and that 
by means of it the pupil is adjusted to different distances. 

The Society adjourned over two Thursdays, on account of the 
approaching holidays. 


: LINN EAN SOCIETY. 


On Tuesday, December 6th, a paper by James Jolinson, Esq. 
was read, giving an account of some fossil bones found in the cliff 
near Lyme, Dorsetshire. This cliff abounds in belemnites, nautili, 
and the remains of other sea animals. The bones in question 
have been supposed to belong to the crocodile; but Mr. Johnson 
gave his reasons for considering that opinion as ill founded. He 
thinks they constitute the bones of a aew and unknown species of 
amphibious animal. He is of opinion that the animals whose 
remains are found here lived and died upon the spot. 

A communication from Mr. Sowerby was also read, On the 
Spiral ‘Tubes of some Fossil Shells belonging to the genus Anomia 
of Linneus and*Terrebratula of Lamark. These shells occur in 
limestone, and he thinks the spiral tubes will furnish characters 
sufficient to constitute them a new genus. 

M. Vieillot’s paper begun at the last meeting was continued. 

On Tuesday December the 20th M. Vieillot’s paper was con- 
tinued. 

Specimens of flax and hemp were exhibited to the Society, 
prepared by machinery invented by Mr. Lee, without water steep- 
ing or dew retting. The specimens were beautiful. The advan- 
tages of the plan are that the produce is greater and better; and 
the green part of the plant is preserved, which furnishes very good 
food for cattle, and is an excellent manure. The seed also is 
preserved. 


WERNERIAN SOCIETY. 


At the Meeting of this Society, on Saturday the 12th of Novem- 
ber, there was read a paper by the Rev. Dr. Fleming of Flisk, 
On the Fossil Species of Orthocera found in Britain. The Doctor 
has paid much attention to petrifactions; and he here described no 
fewer than ten species of orthocera, all of them found in strata 
belonging to the independent coal formation in the county of Lin- 
Jithgow. ‘wo of these orthoceratites have already been figured 
by the late Rey. Mr. Ure, in his History of Rutherglen and Kil- 
bride; the rest were now for the first time described; and the de- 
sciiptions were ijiustrated by beautiful and correct drawings. The 
secretary presented two communications from Mr. Scoresby, janior, 
of Whitby. of great interest to the meteorologist; being journals 
kept during voyages to Davis's Straits, in the years 1813 and 1814, 
sn which Mr. Scoresby notes the latitude and longitude; the tem- 

erature, generally giving the mean of three daily observations ; the 
direction and strength of the winds; the aqueous and other meteors; 
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the modifications of the clouds according to Mr. Luke Howard’s 
plan ; and the different animals seen, the appearance of the ice, 
and other incidental circumstances. 

At the same meeting there was read a letter from Mr. William 
Nicol, Lecturer on the Philosophy of Natural History, addressed to 
Professor Jameson, giving an account of a bed of flexible floetz 
limestone, observed by him on the coast of Durham county, near 
Tynemouth castle. Fine specimens were exhibited. This lime- 
stone is very distinctly of a lamellar structure. When a thin bar 
of it is thoroughly wetted, it is very flexible; when evaporation has 
proceeded a certain length, it becomes rather rigid; but when the 
water is completely exhaled, it regains its flexibility, nearly to the 
same extent as when saturated with water. 

There was also read a short account of the different strata cut 
through in sinking the pit to the coal at Brora in Sutherlandshire, 
communicated by Mr. Dempster of Dunichen. 


ee a ET SS 


Articte VII. 


SCIENTIFIC INTELLIGENCE; AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 


J. Lectures. 


Mr. Stncer will commence his Lectures on Electricity and 
Electro-Chemistry, at the Russell Institution, on Monday the 16th 
of January, at 8 o’clock in’ the evening. ‘The Lectures will be 
continued every succeeding Monday at the same hour. A syllabus 
may be obtained of the secretary, at the institution, Great Coram- 
street, Russell-square; or of Mr. Singer, N° 3, Princes-street, 
Cavendish-square. 

Dr. Clarke and Mr. Clarke will begin their next Course of 
Lectures on Midwifery and the diseases of women and children, on 
Monday, January 23d. The Lectures are read every morning, 
from a quarter past ten to a quarter past eleven, for the convenience 
of students attending the hospitals. For particulars apply to Dr. 
Clarke, New Burlington-street, or to Mr. Clarke, 10, Saville Row, 
Burlington Gardens, 

Medical School of St. Thomas’s and Guy’s Hospitals.—The 
Spring Course of Lectures at these adjoining Hospitals will com- 
mence the beginning of February, viz.: 

At St. Thomas’s.—Anatomy aud the Operations of Surgery ; by 
Mr. Astley Cooper and Mr. Henry Cline.—Principles and Practice 
of Surgery; by Mr. Astley Cuoper. 

At Guys.—Practice of Medicine; by Dr. Babington and Dr. 
Curry.—Chemistry; by Dr. Babington, Dr. Marcet, and Mr, 
Allen, —Experimental Philosophy; by Mr. Allen.—Theory of Me- 
dicine, and Materia Medica; by Dr. Curry and Dr. Cholmeley.— 
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Midwifery, and Diseases of Women and Children; by Dr. Haigh- 
ton.—Physiology, or Laws of the Animal Economy ; by Dr. 
Haighton.—Structure and Diseases of the Teeth; by Mr. Fox. 

N. B. These several Lectures are so arranged, that no two of 
them interfere in the hours of attendance ; and the whole is calcu- 
Jated to form a complete Course of Medical and Chirurgical In- 
struction. .Terms and other particulars may be learnt at the re- 
spective Hospitals, 


If. Important Chirurgical Operation. 


A ‘new method of operating for the care of Popliteal Aneurism 
has been employed in Dublin with the most complete success, 
which scons to open new and important views with respect to the 
treatment of diseased and wounded arteries in general. 

‘The operation was performed by Mr. Crampton, Surgeon Gene- 
ral, at the King’s Military Infirmary, near Dublin, on the 15th of 
October. The following particulars respecting the operation are 
extracted from the Hospital Journal. ‘The femoral artery was 
laid bare at the usual place, by an incision three inches in length 
and compressed, (but not tied circularly,) by a narrow tape, so as 
completely to obstruct the current of the blood with the lead pos- 
sible disturbance to the artery, or injury to its coats. The ligature 
was by a peculiar contrivance applied in such a manner as to enable 
the operator to tighten or to relax it at pleasure, without interfering 
with. the wound. In two hours and a quarter the ligature was 
panty relaxed, but mot completely loosened; no pulsation in the 

yam. In twenty-four hours the artery was relieved from all com- 
pression 3 but as a measure of precaution, the ligature was left i 
AN wound. In forty-eight hours the ligature was withdrawn, and 
the wound was united by adhesive plaster.” 
~ ‘The patient was examined on the fifth day by several professional 
gentlemen ; his health was not in the least degree deranged. The 
tumor, which had decreased ‘by one half, was. without pulsation, 
and nearly incompressible. The temperature of each feot was 84°. 

On the 14th day the wound was nearly healed, and the man went 
about the ward on crutches, 

On the 18th day the wound was healed, and the tumor which 
‘could be seen only in the’ extended ‘ position of the limb, was in- 
.compressible,, and. altogether free from pain. 

«Lhe advantage of Mr. Crampton’s operation consists in its imi- 
tating in the most favourable way the procéss of nature,’ in the 
4 spontaneous cure of aneurism. 

Ist. By interrupting the course of the ‘blood through the rup- 
tured artery, the fluid contents of the aneurismal sack are allowed 
to coagulate, and the circulation is thrown upon the collateral 
branches. 

2d. The subsequent dbliteration of the artery is effected by. a 
natural process, which protects the patient from the Jong train. of 
sufferings, and of dangeis necessarily attendant upon the permanent 
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contraction of a great artery, and its separation from the ligature 
by the process of sloughing or ulceration. 

The details of this important case will no doubt be speedily 
communicated to the profession, through some of the usual chan- 
nels of scientific intelligence. 


Hil. Air Koleano. 


The Europeans who are not seasoned to the climate are accus- 
tomed to leave Carthagena (in South America) during the heats of 
summer, and to spend that season at Turbaco, an Indian inland 
village, delightfully situated on the top of a hill. Mr. de Hum- 
boldt and his fellow traveller M. Bonpland, spent the month of 
April, 1801. in this village. During their herbalizations, they 
were informed by their Indian guides, that there existed a country 
not far off, in the midst of a forest of palms, to which the name of 
volcanitos (little volcanoes) was given; that its surface had been 
formerly covered with fire ; that a priest had extinguished the com- 
bustion with holy water; and that now it emitted nothing but 
water. On going to the spot, our travellers found in the middle 
of a vast plain, eighteen or twenty small cones, about 24 feet in 
height. ‘These cones are formed of a blackish grey clay, and have 
an opening at their summits filled with water. On approaching 
these small craters, a hollow but very distinct sound is heard at 
intervals, 15 or 18 seconds previous to the disengagement of a 
great quantity of air. The force with which this air rises above the 
surface of the water, may lead us to suppose that it undergoes a 
great pressure in the bowels of the earth. Five explosions gene- 
rally take place in two minutes, and this phenomenon is often 
attended with a muddy ejection. According to the Indians, the 
forms of the cones undergo no visible change in a great number of 
years; but the ascending force of the gas, and the frequency of 
the explosions, appear to vary according to the seasons. Mr. de 
Humboldt examined this gas, and found that it was azote mixed 
with less than one thousandth of its bulk of oxygen gas. Here is 
‘a phenomenon well worth the attention both of geologists and 
chemists. Whence comes this azotic gas? How is it produced? 
Does there exist in this place an immense magazine of ammonium, 
which by means of water is converted into azote? We are far in- 
deed from being able to philosophize in the present state of our 
knowledge, respecting the changes that take place under the sur- 
face of the earth, 


IV. Mathematical Problem, 


(To Dr. Thomson.) 
SIR, Plymouth, Nov, 21, 1814, 


I beg, through the medium of your Journal, to present to the 
attention of the mathematical part of your readers, the following 
j 
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Theorem, originally proposed by the celebrated John Bernouilli, 
and which [ have exracted from Bossut’s Calcul. Integral, tom. i. 
p. 484. 

The learned author, from whose invaluable work I have taken it, 
has not given the investigation; and J therefore solicit the favour 
of your inserting it, in hopes that some of your correspondents may 
be able to furnish a solution to it. 

Iam, Sir, your humble Servant, 
GrorcE Hakvey. 


Theorem. 


s‘ Let A4B be the semi-circumference of a circle, of which 
AB, the diameter, is equal to the two semi-axes, 
A,C, BC, of a given elipse. Divide the semi- A-—ys 
circumference, A 4 B, into a number, 2, 4, 8, 16, 
&c., of equal parts; draw straight lines from the € 
point C to all the points of division: take the 
arithmetical mean of all the straight lines drawn to 
the points of division denoted by odd numbers, 5 
and also the arithmetical mean of the sum of all the 
lines drawn to the points of the evennnumbers, and B—?7 
the half of AB; these two arithmetic means shall 
be the radii of two circles, the circumference of one of which 
shall be less than that of the elipse, and the circumference of the 
other greater.” 

Required the demonstration ? 


V. Burning Gas in the Appenines. 


Sir Humphry Davy lately discovered, in the Appenines, a jet of 
gas burning with great brilliancy, and forming a column of flame 
six feet high. The gas was pure carbureted hydrogen. This is a 
fact of considerable interest in a geological point of view. The 
Appenines consist chiefly of limestone, and belong, unless I am 
misinformed, to the floetz formation. It would be of importance 
to know, whether any coal exists in the neighbourhood of this 
flaming jet of gas, or whether it proceeds from a great depth under 
the surface. This gas is formed in great abundance at the bottom 
of dirty stagnant water during the summer time. But that fact 
throws no apparent light on the formation of the gas ia the moun- 
_tains of the Appenines. 


VI. Weather in Iceland during the Winter 1813—14. 


Some of my meteorological friends are anxious to know through 
the medium of the Annals of Philosophy, whether there was any 
thing peculiarly severe in the last winter in Iceland. If any of my 
readers happen to be acquainted with the matter of fact, it would 

ebe considered as an obligation if they would communicate what 
“they know. 
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VII. Chromate of Iron. 


Chromate of iron occurs in the Bare Hills near Baltimore, in 
North America, in great abundance. These hills appear to be 
serpentine, so that the situation of this mineral is the same in 
America as in France. The chromate of iron occurs in these hills 
in three states: 1. In compact masses of considerable size, mixed 
with talc, steatite, &c. In this state, which is 1 presume the same 
nearly with the French chromate, it has some resemblance to brown 
blende. 2. In grains from the size of a mustard seed to that of a 
pepper corn, imbedded in steatite. 3, Crystallized in regular 
octahedrons. The colour of these crystals is black, inclining to 
steel grey. Surface smooth. Lustre vitreous. Fracture con- 
choidal. Opake, except some specimens which transmit a blood 
red light. Infusible before the blow-pipe, without addition. 
Magnetic in a considerable degree. Mr. Hayden, from whom this 
account is taken, believes that many specimens of supposed octa- 
hedral iron ore are really chromate of iron.* 


VIL. Magnetic Pyrites. 


Stromeyer has lately subjected this mineral to a new analysis, 
and as he was at uncommon pains to attain the mineral in a state of 
purity, it is probable that the result which he obtained is a close 
approximation to the truth. Mr. Hatchett published the first ana- 
lysis of this mineral, and made us acquainted with its true nature. 
It was analysed by Proust, and experiments on the artificial com- 
binations of iron and sulphur were made by Vauquelin. The fol- 
lowing is the result which they obtained :— 


Iron. 
Matchett. -6c-Heee seas ose 100K 5748 sulphur. 
POSE Eos ook vis o-oo OO 4°60 
Vauquelin . ........4.... 100 4+ 28:22 
Stromeyer. . 20... 0s 02 100 67:08 


If my number for the weight of an atom of iron be correct, and 
if magnetic pyrites be composed of one atom iron and two atoms 
Sulphur, its constituents should be 

Tron, 


100 + 55°99 sulphur. 


This circumstance throws some doubt upon the accuracy of 
Stromeyer’s analysis. He informs us, that magnetic pyrites usually 
contains a mixture of metallic iron and of cubic pyrites. If this 
be the case, the chance of error in such an analysis was considerably 
increased. 

1X. Whitestone. 
Among some minerals which I lately received from Freyberg, 
there’ is a specimen of the true whitestone of Werner. This rock 


* Bruce's American Journal, No, iy. p, 243. 
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I find is an aggregate of three different minerals ; namely, felspar, 
quartz, and garnet. The felspar and quartz are both white, and 
constitute the greatest part of the rock. The garnet is scattered 
through the rock in small red grains and crystals. From this 
specimen it appears that our notions respecting this rock in this 
country have been hitherto incorrect. Ihave never seen any rock 
resembling it in Great Britain, except in cabinets; and in no one 
ease was | able to learn whence the specimen had come. We see 
too that Klaphroth’s analysis, given in a preceding number of the 
Annals, is of no real utility, as the constituents so found must 
depend upon the accidental proportions of the three minerals con- 
stituting whitestone.” 


X. Height of the Peak of Teneriffe. 


O£ all the measurements of this mountain, there seem to be 
only three upon which we can rely. Borda measured it trigono- 
metrically in 1776 ; Lemanon barometrically in 1785; and Cordier 
barometrically in 1803. Their results are as follows :— 


-Borda.........+..+--+ 1905 French toises, 
Hamanon 136 se éstels os 2LIOZ 
COKAOD es si Via fascadlgiete te S15K 1920 


Mean 1909 


This gives us the height of the peak above the level of the sea, 
12,207 English feet. 


XI. Dip of the Magnetic Needle, and Intensity of the Magnetic 
Forces in the North Atlantic in 1799. 


W. Longi- Number of 
N. Lati- | tude from |Magnetica} | oscillations Remarks. 
tude. |Greenwich, Dip. in ten min. 
gse 52/} 18° 42’ 68°18 242 Good observation. 
31 26} 18 52 67°81 242 Almost perfect calm. 
34 30} 19 15 65°70 234 Perfect calm. 
$i 46 19 24 64°71 237 Doubtful, especially the intensity, 
28 28; 20 53 62°41 238 Good. 
24 53 1°23 18 60°84 239 Very good, 
21 29} 28 2- 58°18 237 Good. 
19. 54) .3L, 3,5 57:27 236 Good, 
4 15{ 50. 23 50°67 239 Good, 
BeY 2 55 35 45°60 234 Dip good, intensity doubtful. 
atti 57 11 42°34 237 Good. , 
10 461 63 14 42°25 229 Good. 


Humboldt’s Personal Narrative, ii. 115. 


XII. Postman of the Province of Jaen de Bracamoros. 
In order to render the communication between the coasts of the 
Pacific Ocean, and the province of Jaen de Bracamoros, situated 
on the east of the Andes, more easy, the postman of Peru 
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descends swimming for two days, first the river Guancabamba, or 
‘Chamaya, and afterwards that of Amazons, from Pomahuaca and 
Ingatambo to Tomependa. ‘He wraps the few letters of which he 
is the bearer every month, sometimes in a handkerchief, sometimes 
in a kind of drawers called guayuco, which he winds as a turban 
round his head. This turban contains also the great knife with 
which every Indian is armed, rather to cut his way through the 
forests, than as a weapon of defence. 

The Chamaya river is not navigable, on account of a great num- 
ber of small cascades. Its fall, according to Humboldt, ‘from the 
ford of Pucara to its mouth in the river of the Amazons, ‘below 
the village of Choras, a distance of only 18 leagues, is 1778 
English feet. The postman in order to fatigue himself less in 
descending the river, supports himself on a log of bombax or 
ochroma, trees of very light wood. When a ledge of rocks inter- 
sects the bed of the river, he lands above the cascade,. crosses the 
forest, and re-enters the water when he sees no further danger. 
He has no need of taking provisions with him, for he finds a 
welcome in a great number of huts, surrounded with plantain trees, 
and situated along the banks of the river, between las Huertas de 
Pucara, Cavico, Sonanga, and Tomependa. ‘These rivers are not 
infested with crocodiles; the savage hordes therefore almost all 
travel like the Peruvian postman.— Humlold?’s Researches, p. 254. 


XIII. Floetz Trap Rocks. 


It appears from the observations of Professor Jameson that there 
exist three floetz trap formations: 1. That in old red sandstone. 
2. That in the independent coal. 3. The newest floetz trap, 
which is considered as newer than the other two. It constitutes 
the floetz trap formation described by Werner. The floetz trap 
mountains of Scotland belong chiefly to the two’first formations. 


XIV. Granite in Scotland. 


Two granite mountains have been lately discovered in Roxburgh- 
shire, immediately on the borders of England. ‘They appear to be 
situated in the midst of the transition rocks of that country. 


XV. Hoffman. 


Hoffman, well known as the author of the best German work 
on mineralogy, is just dead. Unfortunately he has left his work 
unfinished, 


XVI. Steffens. 


Dr. Steffens, one of the most eloquent teachers of natural 
history on the Continent, is a professor at Breslaw, the capital of. 
Silesia, When Silesia was invaded by the French armies, he 
called together his class, pointed out to them in glowing colours 
the disgrace of quietly witnessing the pollution of their country by 
an enemy, and the honour to be obtained by joining ‘in the glorious 
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struggle for liberty. His eloquence was successful. The whole 
class joined the army of Blucher ; and Stetfens, as adjutant, with 
his pupils, shared the glory of the campaign of 1813. He has 
returned with his pupils to Breslaw, has re-opened his class, and is 
preparing the continuation of his excellent Manual of Oryctognosy. 


XVIL. Transition Limestone. 


It appears from the late observations of Mohs, that the great 
ranges of limestone in Carinthia, Stiria, &c. considered formerly 
as belonging to the first floetz or Alpine limestone, are in fact 
transition rocks. ‘This is an important fact. 


XVII. Porphyry. 


Porphyry is now described by the German geognosts as occurring 
not only in the primitive, but likewise in the transition and floetz 
formations. t eigne 

XIX. Interior of New Holland. . 

In the month of December, 1813, Governor Me. Quarrie sen 
tir. Evans to explore the interior of New Holland, by crossing the 
blue mountains, and travelling in a westerly direction. He took his 
departure from Emu island, which lies nearly west from Port Jackson, 
in the Nepean river. The Nepean river runs into the Hawkesbury 
river, and the colony has extended nearly to its banks. Mr. Evans was 
absent about three months. He crossed the blue mountains, and tra- 
velled nearly due west rather more than 100 miles, througha flat and 
fertile country. He came to a river running west, to which he 
gave the name of Mc. Quarrie river. Want of room prevents us 
at present from entering further into detail. But we shall take an 
opportunity of resuming the subject in a future number. 


ArticLe VIII. 


New Patents. 


i 


Epwarp CuarLes Howarpb, Nottingham-place, Middlesex ; 
for certain means of separating insoluble substances from fluids in 
which the same are suspended. Aug. 4, 1814. 

Torias Micugx, Upper Thames-street, London ; for a machine 
for raising water with less power than has hitherto been experienced 
for the impeiling of machinery and other purposes. Aug. 4, 1814. 

Micaarr Larkin, Blackwall, Middlesex; for improvements in 
windlasses for ships and other vessels. Aug. 16, 1814, 

Henry WititiaM VaNDERKLEFT, No. 253, High Holborn, 
London; for constructing a walk staff to contain a pistol, powder, 
bail, and telescope, pen, ink, paper, pencil, knife, and drawing 
utensils. Aug. 17, 1814. 

6 
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ARTICLE IX, 


' METEOROLOGICAL TABLE, 


BARoMETER. TARERMOMETER, 
1814. Wind. | Max.| Min. | Med. |Max.|Min. | Med. 


Rain. 


Evap. 


11th Mo. 

Nov. 4\N — E/29°83|29-74129°785| 44 | 33 | 38-5 

5|IN —_ E/29.80/99°7 1129-755) 42 | 32 | 37-0 

6| N_ |29°84/29:77|29°805| 47 | 30 | 38°5 

7|S_ W1/29°:77/29:32)29°545| 49 | 31 | 40:0 

8/S W/{29°37/29-23)29°300} 40 | 32 | 39:0 

9|N W!29:89!29°37|29°650| 42 | 29 | 35:5 

10|N W/)30-28/29-89|30-085| 40 | 26 | 33-0 

_11)S W'{30-28/29:78/30:030} 47 | 31 | 39:0 

12/5 W//29°85|29°78|29°815) 52 | 38 | 45°0 

13,\N W/29-86|29-80|29°830} 49 | 39 | 44-0 

14/8 W/(29°85/29:75/29-800| 53 | 43 | 48-0 

15S W'/29°78/29-28|29°530] 54 | 45 | 49:5 

16| W = |30°00)29-28)29-640} 49 | 32 | 40°5 

17/8 W/30-00/29-82|29-910} 53 | 35 | 44-0 

18/S_ W/29°82!29-37/29°595| 52 | 42 | 47-0 

19|N W)29'48 29-37|29°425| 47 | 28 | 37°5 

20IN E29°57/29-48)29°525| 43 | 34 | 38°5 

21| N_ |29-69/29-57|29-630} 28 | 20 | 29:0 

22.N W_29:67)/29-65/29-660| 36 | 19 | 2775 

23'N W/29'81129-67\29:740] 35 | 26 | 30-5 

24) Var. (29°81/29:48)29:645| 40 | 35 | 40-5 

25| S  |29*48]29-18/29°530} 50 | 42 | 46:0 

26} W /|29°59/2918/29°385| 50 | 32 | 41-0 

27) Var. |29°68|29'30/29-490} 44 | 35 | 39°5 

28S W/29°64'29-44/29°540) 45 | 36 | 40°5 

29) W  |29°44/29*15129:295] 48 | 34 | 41°0 

30} N_ |29*45/29-12/29-285} 44 | 32 | 38-0 
12th Mo. 

Dec. 1N W/,29°73/29:45/29°590| 43 | 30] 365} — | — 

2} W = |29°86/29-73/29°795| 38 | 30 | 34°0 

3, E  |29°86|29-50/29°680| 38 | 28 | 33:0 


30°28]29'12/29°635| 54 | 19 | 39°05! O'51 


Pel lciae i thes lela Searels rl 4 4 
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32 


—_—— 


3°03 


The observations in each line of the table apply to a period of twenty-four 
hours, beginning at 9 A, M. on the day indicated in the first column, A dash 
deuvtes, that the result is included in the next following observation, 
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REMARKS, 


Eleventh Month.—4. Misty morning: cloudy: shower at night. 5. Overcast, 
2,.m,: wet afternoon and evening. 6, The drops of dew were frozen, but so 
clear as not to appear like hoarfrost ; a fine day, with large Cirri, and afterwards 
Cirrostratus and Cuniulus: a streaked orange sky at sun-set- 7. Hoar frost, 
followed by cloudy sky: some rain after dark, 8, Clear morning: hoar frost : 
about four p. m. the sky became very dark, and there.was a storm ef rain, 
attended by a single loud explosion of electricity, It is remarkable that on the 
same day of the month last year, at the same hour, and in the same direction, 
(south-west,) we hadasimilar storm. 9. Cirrus, with the compound modifica- 
tions: several shooting stars this evening: windy afterwards. 10. A steady 
breeze from the N,W.: Cirrostratus appeared over the Thames at sun-rise: ice a 
quarter of an inch thick, and permanent: a brilliant twilight; first lemon 
colour, surmotinted by purple; then, by the blending of the two, a rich deep 
orange. 11, Hoar frost. I observe this often continues an hour longer on some 
tufts of saxifraga cespitosa than any where else in my garden: the plant grows 
on close spongy masses of fibre, which are bad conductors of heat, 12. It was 
stormy last night; and is said to have thundered and lightened about three a, m, 
Wet this morning; but the day fine: twilight orange, delicately varied with dusky 
horizontal sthiee.,. 13. Cloudy and raining at eight a.m., but fine afterwards, 
ewith a smart breeze. 14, Cloudy. 15. Cirrostratus, a.m.: then Cirrus nimbi- 
formis, depending and curling beneath: a turbid sky ensued, and wind in the 
night. 16. A wet stormy morning. J7. Much wind by night, 18, Small rain, 
a.m,:. wet and stormy at night, 20. Hoar frost: a little rain at intervals. 


21, Overcast. 22, 23. Hoar frost: misty. 24, The same: near sun-set a hollow» 


wind from §, W., and rain in the night. 25. Wet day. 26. Some rain, a.m. 
21. Clear morning, with evaporation: but before noon cloudiness was coming 
on from the W., and it rained steadily from sun-set till late at night. 28, Wet 
again in the nig. 30. Large elevated Cirri, with Cirrostratus, 

Twelfth Month.—1, Brisk wind at N,: in the night aslight sprinkling of snow. 


S. Wet morning. 
RESULTS. 


Prevailing Winds, Westerly. 


Barometer: Greatest height. .,........-.++.++0+«.90°28 inches ; 
BiCASE -t.\4 . Hain bros yRucpihs eos op masersl-oA gee INCHES's 
n Mean of the period .........-+.+.+.-29°635 inches, 
Thermometer; Greatest height .........-... APRGAR pao: ce. 54° 
GCASE Sb csemeicisiny ptm d eee mecinesces be nsinesias 19° 
Meaiti.of the period ....0...ecesenesee0eeadsd9 U0® 


Rain, 3°03 inches. Evaporation, 0°51 inch. 


*,* In the period last reported, the amounts of evaporation were put, by an 
oversight, in the column headed “ Rain,” and vice versa; which the reader is 
requested to correct. 

< ~ 


Torrenuam, Twelfth Month, 1814. L, HOWARD, 
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ArTice I. 


An Essay on the Shapes, Dimensions, and Positions of the Spacesy- 
in the Earth which are called Rents, and ihe Arrangement of the 
Matter in them. By Mr. John B. Longmire. 


(To Dr. Thomson.) 
SIR, 


T COMMENCED in the year 1812 to write an essay on rents; 
“which I advertised in the beginning of the year 1813 as a work 
“ the object of which was to prove, that metallic veins, dykes, . 
slips, and all other rents, in the internal part of the earth, were 
formed when it was passing from a fluid to a solid state, and are 
owing to the unequal contraction of its matter ; and that the phe- 
nomena of stratification, and formations, in some points of view, 
as well as the features of the earth at its surface, are effects of the 
same cause.” ‘This work I intended to publish in the beginning of 
the present year; but since advertising, I have extended it much 
beyond what I originally intended ; and as 1 purpose to make con- 
siderable additions to it, perhaps a few years may elapse before L 
publish it ; but as some of my friends and correspondents haye 
requested its early publication, I have determined, with your per- 
mission, to give an abstract of it in the Annals of Philosophy. In 
doing so, 1 will commence with that part which relates to rents, 


Lam, Sir, with great respect, 
Your very humble servant, 


Troutbeck, near Kendal tT Jou k ; 
Oct, 30, 1814. B, Lonemire 


Vor. V. N° Il, F 


82 An Essay on Rents. (Fes. 
Of Rents in General. 


There are numerous spaces existing throughout the earth, many 
of which extend further from its surface towards its centre than 
man has hitherto penetrated. ‘These spaces contain irregularly- 
shaped tabular masses of earthy and metallic matter, which have a 
position very different from that of the matter filling up the other 
parts of the earth. A close examioation of all the phenomena 
presented by these spaces convinces the observer that they have been 
formed when the matter of the earth changed its state from fluidity 
to solidity, and are owing to its contraction unequally. ‘The most 
of these spaces, or those which were formed the earliest, were 
filled by some of the matter which is contiguous to their sides being 
forced into them, from ‘portions of it still nearly in a fluid state, by 
the weight of the matter incumbent on these portions ; the rest of 
them, or those which were formed when every portion of the matter 
contiguous to their sides was so far advanced to its present state of 
solidity as to resist the incumbent weight, were fillec with matter 
that entered them at the earth’s surface, in either a fluid state, as 
the matter of green-stone, basalt, &c.; or a solid state, as gravel, 
sand, and clay. These spaces, therefore, are rents; and may be 
called, according to their shapes, the bended-tabular, the straight~. 
tabular, the ovalar, and cylindrical, rents. ' 


Of the Bended-Tabular “Rent. 


In treating of this rent I will, in the first part, describe its 
common names, its shape, dimensions, and position ; the difference 
in the appearance and position of the strata, between where they 
are contiguous to it, and at given distances from it; and, lastly, the 
forming cause of the rent. In the second part, 1 will describe the 
_ arrangement of the matter in rents of this'shape; dividing them 
into such as contain matter which proceeded from that on their 
sides, and such as have been filled from above.. 

1. The Names common to this Rent——Bended-tabular rents 
which contain only earthy tabular masses, and metallic and earthy 
crystals, are known by the appellations of slips, dykes, shifts, lodes, 
troubles, and faults. They are denominated slips by some geological 
writers, because the strata on one-of their sides have slipped from 
those on the other, and fallen below them. They are known at 
Whitehaven by the names of dykes, because they divide the seams, 
or bands of coal, as they are there ealled, into jelds. They also 
eall them wp-throw and down-throw dykes ; up-throw dykes, when 
the strata are “higher on the side opposite to that on which the 
observer is standing; and down-throw dykes, when they are lower 
on the former than on the latter side. They are called shifts in 
some parts of England and Scotland, as they are considered by the 
majority of miners in these parts to have shifted the strata on their 
sides. In Cornwall they are denominated cross lodes; and in some 
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parts of England and Scotland they are called troubles and faults. 
Bended-tabu!ar rents, containing earthy and metallic tabular masses 
and crystals, are generally called metallic veins; and in Cornwall, 
metallic lodes. 

2. The Shape of this Rent described—~The shape of this rent: 
isas follows :—Let fig. 1, Plate XX1X., represent a perpendicular 
view of its angular directicn in a situation which is in the middle of 
its horizontal direction; let the empty spaces between the strata 
E, D, C, B, &c. be supposed to be filled with strata also, but 
which are not represented, to avoid confusion in the figure; and let 
the strata be continued uninterruptedly from the rent, »w v, to 
the pit, K. Then if a miner be excavating the stratum E, he 
may proceed a considerable distance in it, say beyond the point o, 
without meeting with a rent ; but in excavating the stratum D, he 
May meet with one at /; and if so, he will meet it in the strata 
C, B, A, F, G, H, at 7, g, a, g, s,u, and in the stratum I, at v; 
there it terminates, probably near the upper surface of this stratum. 
Let a straight line, 2 f, be drawn from the highest to the lowest extre- 
mity of the rent. This line passes through the rent at its centre, zw, 
only, for the rent’s upper half is a slightly curved line, x m kb w, 
which lies before the straight line ; and the lower half is a similarly 
curved line, w p r ¢ v, that lies above it. Again, let fig. 1, 
Plate XXX., represent this rent as a person sees it in approaching 
its upper side; and let the parts of fig. 1, Plate XXIX., be referred 
to by the same letters: then the parts of the strata shaded dark in 
the latter figure are on the under side, 7, h, p, v, of the rent; and 
the parts represented by the pricked lines only, are on its upper 
side, », g, q, v. The horizontal direction of the rent is greatest 
opposite its centre, or opposite the stratum A; there let it termi- 
nate at A and a 1: then if this distance be bisected, and a line, x v, 
drawn at right angles to the points A, @ J, it will bisect the angular 
direction of the rent. The horizontal direction of the rent ‘de- 
creases in length upwards and downwards from this stratum, with 
such a ratio, that if four straight lines be drawn, two upwards till 
they meet in the line, nv, at w, each meeting it at an angle of 
45°, and two downwards, till they meet the same line at v under 
angles of 45° also, these lines will enclose a square figure; whose 
position is such, that two of its opposite angles, A and a1, are 
situated both on the same horizontal line, and the other two, 2 and 
v, both on the same perpendicular line. There is a general in- 
crease in the width of this rent in every direction, from the lines 
that join together its sides to its centre. This, therefore, is a square 
bounded bended-tabular rent ; whose width is greatest at its centre, 
and decreases to the lines that join together its sides, 

Such is the general shape of every bended-tabular rent; but 
particular parts of the angular directions of these rents deviate more 
or less from the curved line just described, and their horizontal 
directions deviate also from straight lines, while the widths of these 

B2 
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and other parts vary much from that general increase which begins 
at their lines of termination and ends at their centres. 

Both directions of this rent are crookedly and curvilinearly bent. 

I will describe two of the principal bends. Let the dotted lines, 
a, b, fig. 2, Plate XXIX., represent the angular direction of a part 
of this rent, which being a small part of the whole, reduced to so 
small a magnitude, when compared with its real size, the curve 
_peculiar to this direction cannot be observed. Suppose the rent’s 
angular direction in the first part make an angle, cd a, of about 
ten degrees with its general direction, a J; it may then be parallel 
to this direction a greater distance, dc; then incline to, and cross 
it, making with it as small an angle as before, during a greater or 
less distance, cf; it then inclines to and re-crosses it, making only 
a small angle with it, for a considerable distance, fl. These bends 
are common to the horizontal, as well as the angular, direction of 
this rent, and they may be thus accounted for: The parts which 
differ in.appearance, consistence, &c. from the characteristic parts 
of the strata, originally laid in these crooked directions; and as 
these parts caused the rents in a manner to be afterwards described, 
the directions of these rents must necessarily follow those of such 
parts. Both directions of these rents are curvilinearly bended, 
generally as fig. 3, Plate XXIX., represents. 

The variations in the width are mostly similar to those described 
as follows: The width of this rent will often decrease opposite a 
few strata till the sides are nearly in contact ; it will then increase 
opposite a few more strata, till it be as great or greater than before ; it 
will then decrease and increase alternately, with different ratios, 
during which its sides will occasionally meet, and remain in contact 
for variable distances. The widths of both directions of a rent are 

_ subject to these variations ; and either of them will be well repre- 
sented by fig. 4, Plate XXIX., which in this instance isa part of 
the angular direction. 

3. The Dimensions of Bended-Tabular Rents.—Bended-tabular 
rents exist of all dimensions, from a few feet to several hundred 
yards in both directions; but their widths are generally from two to 
four feet, and seldom exceed four yards, although there are a few 
instances in Cornwall of their swelling out to ten yards. The fol- 
lowing may be considered large rents : Two or three rents have been 
traced in, and beyond, the Whitehaven coal-mines about 3000 
yards in their-horizontal directions ; ahd one called Saltom North 
Dyke is known to be more than 550 yards in its angular direction ; 
but how much more cannot be now ascertained: and Professor 
Jameson mentions two near Freyberg, in Germany; one of which 
is more than four miles, and the other more than ten miles, in this 
direction. Now the extent of the largest mime, whether one of 

.those which are used for the abstraction of ores out of rents, or 
useful minerals from the strata themselves, is far from being equal 
to the larger of these rents; of course, the observations of miners 
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cannot have been so numerous, nor so perfect in their nature, as 
to describe with sufficient accuracy the general laws, much less the 
peculiarities of the laws, respecting the figures of the larger rents, 
and other necessary particulars; but many mines, probably, are 
sufficiently large to enable skilful miners to determine the particu- 
lars necessary to describe all phenomena peculiar to the smaller 
rents, and to show that the larger correspond with the smaller in 
every particular known of the latter rents. This is particularly the 
case with the Earl of Lonsdale’s coal-mines at Whitehaven,* in 
which I made the many new observations respecting the shapes and 
positions of this rent, and the peculiar arrangement of the strata 
contiguous to them, which wil! appear in these essays. 

4. The Positions of Bended-Talular Rents—The most of these 
rents have angular positions; but some have a position which is 
angular in one part and perpendicular in another; others, one that 
is angular in one part and horizontal in another; and others, one 
which is angular in one part, perpendicular in another, and hori- 
zontal ina third. The positions of these rents depend on those of 
the strata which form their sides ; if, as Williams says, “ the strata 
lie in a horizontal position, the fissure of the slip,” or the position 
of a rent, “ will lie nearly perpendicular; but if the strata hang 
with any considerable degree of declivity, the fissure of the slip will 
be found in a slanting direction, as all these sections cut trans- 
versely, or right across the strata, or nearly so.” This law arises 
from that which follows: The surfaces of separation of the strata 
contiguous to the sides of this rent are at right angles, or nearly so, 
to the upper and under surfaces of these strata. Therefore when 
the stratum A, fig. 83, Plate XXX., is horizontal, as when it is 
represented by the letters i g c dh k, its small surface, or surface 
of separation, of which cd is the perpendicular direction, and 
which is at right angles to the stratum’s upper and under surfaces, 
will give a perpendicular position to the rent, 7 0, of which it 
forms a part of one side. On the same principle, when the stratum 
A, is bent upwards till it acquire the position represented by the 
letters i, g, a, L, h, k, it will give an angular position to that part of 
a rent, (the part J m,) where it forms a part of one of its sides. If 
this stratum be bent downwards till it, be represented by the letters 
i, g, é, f; h, R, the side of the rent, p q, of which it forms a part, 
will be angular also; but in this instance the angular direction 


* In the Whitehaven coal-mines three strata of coal are worked; the first; the 
thickness of which varies from four to six feet, is called the Bannock Band, and 
appears at the earth’s surface at the bighest part of the mine, but is more than 90 
fathoms below it at the lowest part: the second stratum, whose thickness varies 
from six to (welve feet, is called the Main Band, and ts situated at a distance 
below the highest band, that, if taken in different places, will vary from 1) to 
more than 20 fathoms: the third, the Six Quarters Band, is from four to six feet 
in thickness; and is situated in some places 30, in others 40, fathoms, below the 
Main Band; and in others any distances between these extremes, The surface 
area, under which the first two named bands are excavated, is not less than from 
ten to twelve square miles, This is aa area of mine, not to be equalled, I believe, 
by that of any other proprietor, 
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points to the reverse side of a perpendicular line, 7 0, to that to 
which the angular direction in the second instance points ; and if 
the stratum be bent till it be perpendicular, the side of the rent 
where its surface of separation is situated will be horizontal. 

5. The Difference in the Position and Appearance of the Strata 
between where they are contiguous to, and at given Distances from, 
these Rents.—The difference in the position of the strata is such, 
that on the under side of all rents of this shape they are bent 
upwards toward these rents; and on their upper sides, downwards 
toward them. This is the reason why mivers never meet with two 
parts of one stratum opposite each other on reverse sides of a rent 
of this shape, but one part always a variable distance above the 
other. ‘The part of a stratum is very little bent downwards, to 
what it is bent upwards, towards this rent. Both parts of a stratum 
are bent: the greatest distance opposite the middle part of a rent 5 
and the least, near its highest and lowest extremities ; and they are 
also the least bent near the horizontal extremities, and the most at 
the centre of this rent. These positions will be better understood 
_by having reference toa diagram. The part, f, of the stratum 
A, fig. 1, Plate XXIX. which is opposite the centre of the rent, 

‘mw v, is bent upwards; the parts 4, k, m, of the strata B, C, D, 
are also bent upwards; but the further they are individually situated 
from the middle stratum the less they are bent. The same rules 
hold good with the parts of the strata p, 7, ¢. Again, the part z @ 
of the stratum, A, on the upper side of the rent, is bent downwards 
a very little, but more than any of the strata, either above or below 
it, as the ratio of the strata’s bending decreases upwards, and 
downwards from the stratum A, to the strata K’and 1, which are 
not bent near this rent. Again, the surfaces of separation of the 
stratum A, are the greatest distance asunder at a 0, fig. 1, Plate 
XXX., or opposite the centre of the rent; and the least, near its 
horizontal extremities, A, @ 1. The same rule applies to all the 
strata opposite this rent, either above or below the stratum A. 

The appearance and hardness of that part of every stratum which 
is close to this rent are different to the part of the same stratum 
that is situated more remotely from it. These differences are owing 
to corresponding differences in their proportions of elementary 
matter; for on examining the strata we find one part of them has 
sometimes ‘one class * of elementary matter, and often one denomi- 
nation, or more than one, of the class which the other parts want ; 
and that the proportions of the different denominations of the 
classes peculiar to both parts are different in one to what it is in 
another part of a stratum. This arrangement of the elementary 
matter of a stratum is found in different parts of all strata, but is 
most observable near rents. ‘These differences have been the most 


* The classes of the earth’s elementary matter are generally divided into four— 
earths, metals, inflammables, and salts. The different denominations of these 
classes may be silex, alumina, &c,; irom, copper, lead, &c.; or bitumen, 
@arbon, &c. 
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accurately examined in common coal. Sometimes we find that 
part of a stratum of coal which is contiguous to this rent contains 
only carbon and small portions of iron, and earthy matier; while 
the parts more remote contain carbon, bitwmen, and the other in- 
gredients peculiar to common coal. Again : near this rent the coal 
often contains ten per cent. of earthy matter; but this is not the 
case with it further from the rent: and coal sometimes has its 
portion of iron increased to five or six per cent., but wants its 
bitumen ; then its appearance and consistence approaches very near 
to those of graphite, or black lead.* The differences in the 
appearance of oue part of yer ea when compared with that 
of another, is very various ; and the nature of these differences in 
different strata is as various; but inthis particular they all agree 
with one another, that the parts near the rents which differ from 
the characteristic parts of the strata have the least degree of hard- 
ness, and would le the least able to resist any force that may have 
acted against the attraction of cohesion. All the strata are not 
wholly different near this rent to what they are at given distances 
from it. We pass through a rent in many places near its centre, 
sides, or higher or lower extremities, without perceiving an altera- 
tion in the strata on either side of it ; but after much examination 
of them, I have satisfied myself that there is the following general 
law respecting them: the parts which are different to the rest on 
the under side of the rent are generally in the greatest abundance 
opposite its lower half, but these parts are opposite the higher half 
‘on the upper side of this rent. In fig. 1, Plate XXIX., the lines 
Lf, fe and ev, will represent the extent of the differing parts 
opposite the lower half, and the lines a1, 12, and 27, the extent 
of these parts opposite the upper half of this rent. 

6. The forming Cause of this Rent deduced from the foregoing 
Facts.—When we consider that the positions of the strata above 
and below the small bended-tabular rents, have not been altered by 
the force which altered the positions of those on their sides, and 
that it has altered the positions of these for small distances only, we 
must conclude, that had it acted either from above or below the 
rents, or from either of their sides, it could not have formed them, 
by producing such alterations in the positions of the strata adjoining 
them. We must, therefore, define the forming cause of this rent, 
one that has acted only in the altered parts of the strata. This 
cause could be no other than the matter’s contraction, unequally, in 
changing its state from fluidity to solidity. 

During the change of the matter from fluidity to solidity, there 
would be a period of time when its consolidating process was 80 far 


* Many such differences in other strata have been described by mineralogists. 
The parts which differ very much from the rest they have supposed to be parts 
changed by some chemical agent; but { consider them as original differences, and 
the cause of all rents; because the strata, in the parts very different from the rest, 
would diminish in bulk, lose or more in the former party than in the latter, as ie 
aftorwards described, 
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advanced towards completion that if any separations took place in 
it the parts into which it was separated could continue so. At that 
time the attraction of cohesion in the middle parts of strata could 
not be so powerful as to draw the matter towards their ceutres as 
they diminished in bulk; they would, therefore, be gradually 
separated into masses of such dimensions that the attraction of 
cohesion could draw the matter of each towards its centre from 
every side as it continued to contract. 

The diminution of bulk, or the contraction of the strata, is very 
evident from the rents or spaces between the numerous masses into 
which they are divided. The contraction of strata horizontally can 
be exactly ascertained. Thus if the length of the curved line, f 0, 
be taken and laid in the direction f x, it will reach to c, and the 
curve line, x a, similarly disposed will reach to d, so that there 
will be a distance, d c, between them, which is the horizontal 
contraction of the part, zf, of the stratum A. A distance between 
similar parts of all other strata on the sides of this rent is also 
observed ; the length of which is more or less, according as its 
situation is more or less distant from the centre of the rent. And 
although we have no direct proof that the strata have contracted 
perpendicularly ; because in this direction its weight has no tendency 
to counteract the force of cohesion, therefore no separation would 
take place ; yet as the strata have contracted horizontally, we must 
infer their contraction perpendicularly, as it is impossible to con- 
ceive that they could contract in the former, and not in the latter 
direction. But, as will be afterwards shown, because the contrac- 
tion horizontally is greater in one part than in another, it is equally 
probable that the contraction perpendicularly would be as unequal. 
This is precisely the ca8e: for a stratum lies in different levels on 
opposite sides of all rents of this-shape. Hence the strata on one 
have contracted a greater distance perpendicularly than on the other 
of their sides. 

The formation of the rents of this shape by the contraction, 
unequally, of the matter contiguous to their sides is a consequence 
resulting from the arrangement of the strata near them ; but the 
differences in the classes, and the proportions of each class of 
elementary matter of the parts of the strata near the sides of rents, 
when compared with those of these at given distances from them, 
gave rise to the unequal contraction of the strata; for the parts of 
strata which differ from others in the proportions of their usual 
classes of elementary matter must have contracted more or less than 
them ; and those also which have a different class of matter, and 
different proportions of the classes common to both, must have 
contracted more or less also. Thus if the part of a stratum of coal, 
with its usual proportions of elementary matter, was joined to a 
part wanting a considerable quantity of bitumen, but had an extra 
portion of earthy matter to make up this deficiency ; these two parts 
would not contract equally in passing from a fluid to a solid state, 
and of course they would separate where they joined each other. 

1 
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Many instances might be brought forward to show the cause of the 
unequal contraction of every stratum ; but the one adduced is suffi- 
cient to establish the principle. Having made these premises on 
the nature of the unequal distribution ot the elementary matter of 
strata, I will now show the mechanical part of the process by which 
it produced the peculiar arrangement of the strata near the bended- 
tabular rent; and, in consequence of it, the formation of this rent. 

Suppose the state of solidity of the matter such that the forma- 
tion of rents had commenced, and that the rent, D, fig. 2, Plate 
XXX., was produced in a place where the matter’s attraction of 
cohesion was least able to resist the separating force. Let the dotted 
lines, 7 s, uw, x@1, be the upper sides of the strata A B C, 
when the formation of the rent, D, commenced; and the lines 
pfeleq, tmkghu, and x1234y, those of these of the 
strata when they had acquired their present state of solidity. ‘The 
formation of the rent first commenced in the stratum A; and after 
the surfaces of separation were formed, the part J ¢ contracted 
perpendicularly less, and the part f e a very little more, than did 
the stratum A, in general. In consequence, then, of the con- 
traction, horizontally and perpendicularly, of this stratum, the 
rent 4 a e was produced ; whose under side, d d, is at right angles 
to the part l c, and whose upper side, a e, is at right angles to the 
part fe; and as the end, e, of the part fe is not so far below the 
jine f c as the end, J, of the part Jc is above it, the angular 
direction of the sides, / a and e d, of the rent, D, meet at the 
point, d, from a width, e d, at their upper extremities that is 
nearly equal to the horizontal contraction of the part f ¢ of the 
stratum A. The arrangement of elementary matter in the stratum 
B being similar to its arrangement in the stratum A, a rent would 
take place in the former immediately above that.in the latter 
stratum. Like the stratum A, the stratum B would contract Jess 
in one part, g /, than in another, mk; but although its thickness 
be the same as that of the stratum B, the distance gz is twice the 
distance 1 d; because, besides that it has contracted as much less 
in that part than in other parts, like the stratum A, the progress 
towards the present state of solidity of the stratum A was greater in 
the same period of time than that of the stratum B; consequently 
the part cb @ A of this stratum was raised as much above the line 
dc as the line bc is above the line fc, or as much as it contracted 
Jess in that part than in general. In such a manner were the parts 
1,7, p, b, of the strata H, G, F, A, fig. 1, Plate XXIX., raised 
above the other parts of the same strata. Again, the distance 
which the point his below the line m hw, fig. 2, Plate XXX., is 
twice that which the point ¢ is below the line fc; because the part 
mk ef of the stratum B has contracted as much as the same part 
of the stratum A, and is as much let down below the other parts of 
the stratum B, by the unequal contraction of the stratum A, as the 
point e is below the line fc. In this manner were the parts wu, s, 


q, a, of the strata H, G, F, A, fig. 1, Plate XXIX., allowed to 
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descend below the other parts of the same strata. But as the ratio 
of contraction of the parts h, &, m, , of the strata B, C, D, E, is 
as rauch less than the general ratio of all the strata on the under 
side of this rent, as that of this of the strata below the stratum A 
is greater than it; so the elevation of the first stratum above the 
stratum A would not be so much as the elevation of this stratum by 
the difference of the ratio; nor would the third stratum above the 
stratum A be so much elevated as the second; nor the fourth, as 
the third ; so that the elevations of the strata above the stratum A, 
as their distances irom it increased, would be less ; till at last no 
alteration in their positions could be observed. Again, as the ratio 
of coutraction of the parts g, 2, /, is as much greater than the 
general ratio as that of this of the strata below the stratum A is less 
than it; so the first stratum above this stratum would not be suffered 
to descend so much as it by the difference in the ratio; nor would 
the third stratum above the stratum A descend so much as the 
second; nor the fourth, so much as the third; so that at the dis- 
tance above the stratum A which is equal to that between this 
stratum and the lowest extremity of the rent, no alteration in the 
general pesition of the strata would take place. 

Upon this alteration in the position of the strata depend the 
shape and position of these rents. ‘Let the line bo, fig. 2, Plate 
XXX., be a continuation of the angular direction of the separated 
surjace of the stratum A on the under side of the rent D; then as 
the line g A makes an angle, g 2, with the line £ m that is greater 
than the angle 4 c d, which the line c 4 makes with the line ¢ f, 
the last of which is parallel to the line m h: so an angle, o g, is 
produced, which is the deviation of the stratum B’s surface of 
separations’ angular direction from that of the separated surface of 
the stratum A; and as the angle J mk is greater than the angle 
fed, so the angular direction, e k, of the stratum B on the upper 
side of the rent makes an angle, ke 7, with that of the stratum A, 
which,’ being less than the angle o L g, the rent is wider at /7 than 
at de. Again, the angular directions of the stratum C’s separated 
surfaces deviate as much from those of these of the stratum B as 
these directions of its surfaces of separation do from the same 
directions of the separated surfaces of the stratum A. Hence the 
angular direction @ 6 ¢ 3 is a curved line, the ratio of whose devia- 
tion irom the line & o increases opposite every stratum above the 
stratum A; and the angular direction, a ek 2, of the upper side of 
the rent is a curved line also, which deviates from the line e z with 
ao increasing ratio, but one not so great as that of the under side 
of the rent; the width of this rent, therefore, increases upwards. 
In this manner the lower half of the rent, 2 wv, fig. 1, Plate 
XXIX., was formed; andin asimilar manner, with the following 
exception, its upper half was formed. But as in the upper half, the 
ratio of contraction on the under side being greater, and on the 
upper side less, than the general ratio of contraction on similar 
sides of the lower half of the rent, the sectional lines which re- 


1815.) An Essay on Rents. 9t 


present the angular direction of its upper half present a similarly 
disposed curve as its lower half, but it has a reverse direction ; and 
the width of the upper half decreases from its maximum at the 
middie to a point at the highest extremity of the rent. 

As the part of any one of the strata on the under side of this 
rent below the stratum A has raised that which lies upon it as much 
as it was itself raised by that on which it lies, with the additional 
distance of what it contracted less than that produced by the geueral 
ratio of contraction for a distance equal to its thickness ; and as its 
correspondent part on the upper side of the rent has let the stratum 
immediately above it decend as much as its own descent below the 
general line of the stratum, with the additional distance of what it 
contracted more than the strata in general; it follows that the 
distances between the surfaces of separation of these strata are the 
respective measures of the matter’s unequal contraction between 
them and the lowest extremity of the rent. Thus the distance, a J, 
between these surfaces of the stratum A is the measure of the 
unequal contraction of the matter between that stratum and the 
lowest extremity, v, of the rent. The distances p g, rs, tu, be- 
tween separated surfaces of the strata F, G, H, are the measures 
of the matter’s unequal contraction between these strata and the 
rent’s lowest extremity respectively ; and as much as the distance 
between the surfaces of separation of any. one of these strata and 
the point v is less than the distance between the separated surfaces 
of the stratum A, so much is the distance of this stratum from the 
point v less than that of the stratum A. Again, as the part of any 
one of the strata which are situated above the stratum A on the 
under side of this rent has raised the stratum lying upon it as much 
as it was itself raised by that which lies below it, with the deduction 
of the distance of what its ratio of contraction is more than the 
general ratio ; and as its correspondent part on the upper side of the 
rent has permitted the stratum immediately above it to descend 4 
distance equal to that which itself descended below the general line 
of the stratum, with the deduction of what its ratio of contraction 
is less than the given ratio; it follows that the distance between the 
surfaces of separation of any one of these strata is the measure of 
the unequal contraction between that stratum and the bottom of 
the rent ; and the difference of the distance between its surfaces of 
separation and that between the separated surfaces of the stratum A, 
jis the measure of the decrease in the amount of the unequal con- 
traction between that stratum and the stratum A: the first of which 
differences increases, and the second decreases as the distance of 
each from the stratum A increases, but both cease with the rent. 
The power, therefore, of the unequal perpendicular contraction of 
the matter to displace the strata commences at the rent’s lowest 
extremity, accumulates in effect from that place to the middle, but 
from thence decreases upwards, and ceases with the rent. 

As the lines, x fv and vz, which represent the lines of dis- 
tinction between the parts of the strata that have the regular posi- 
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tion, and those which are bent towards the rent, are widest in the 
middle, and meet at the highest and lowest points of the rent, so 
the distances from the rent to which the strata are bent are greatest 
opposite its centre, and decrease gradually to its highest and lowest 
extremities. Again, as the sphere of the horizontal contraction has 
extended as far as the strata are bent, and as the distance from the 
rent to where the contraction in this direction commenced, is 
greatest in the middle of the rent, and decreases upwards and 
downwards from this place ; so the distance which the strata have 
contracted horizontally is greatest at the middle, and decreases 
gradually towards the highest and lowest extremities of the rent. 

From what I have seen of the smaller rents of this shape, in 
general when the distance fw is four yards, the distance dc is two 
feet, the distance v ) 90 yards, and the distance a / three yards. 
From these data the contraction horizontally is one-sixth of the 
distance in which that contraction took place. How much the 
contraction is perpendicularly we have no direct means of ascer- 
taining ; but that it is as much in this as in the horizontal direction 
is extremely probable; and on this supposition the distance which 
the strata have contracted less on the under than on the upper side 
of this rent is one-fifth of their whole contraction in this direction. 

‘The matter near this rent has contracted more horizontally in 
one part than in another. Thus its horizontal contraction is greater 
opposite the part J, fig. 3, Plate XXIX., than opposite the part c; 
and more opposite the part d than the part e; and soon. The 
inequality in the matter’s contraction in this direction is from one- 
fifth to one-sixth of its whole contraction. This inequality gives 
the curvilinear bends to loth sides of a rent, which necessarily pro- 
duce inequalities in its width, But that arrangement of these 
inequalities represented by fig. 3 was formed by the inequalities of 
the matter’s contraction taken perpendicularly as well as horizon- 
tally; because similar bends in the sides of this rent are never 
wholly opposite each other, but always situated lower on the upper 
side than on the under side ; and this arrangement is owing to the 
circumstance before mentioned, that the parts of the strata on the 
former side, or the side g m, have contracted more perpendicularly 
or sunk lower than on the latter side, the side a f, of the rent. 
When the hollow parts on the upper side of a rent have sunk 
directly opposite similar hollows on the rent’s under side, the varia- 
tion in the width before described and represented by fig. 4, Plate 
XXIX., is produced ; but corresponding hollows are not opposite 
each other ; for the hollow a was originally opposite the hollow a1, 
&c. There are many other variations in the ratio of the strata’s 
bending, and in the regularity of the widths and positions of 
bended-tabular rents, which depend upon certain modifications of 
the principles already laid down. Some of these variations I will 
afterwards describe in separate essays. . 
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ARTICLE IT. 


Experiments to determine the Definite Proportions im which the 
Elements of Organic Nature are combined, By Jacob Berzelius, 
M.D. F.R.S. Professor of Chemistry at Stockholm. 


(Continued from p. 409, Vol. IV.) 


Ill, Analysis of the Ternary Oxides. 


1. Analysis of citric acid.—I shall begin with eitric acid, be- 
eause its composition is the most simple of all the ternary oxides. 
Ten parts of citrate of lead, strongly dried and decomposed by 
sulphuric acid, produced 8°9346 parts of sulphate of lead, equi- 
valent to 6582 of oxide of lead. Hence it follows that citrate of 
lead is composed of . 


MrieaCid:.. cick ee 34°18 @eeaevee 100 
Oxide of lead .......... 65°82 ....4. 190 


100°00 


These 190 parts of oxide of lead contain 13°5&8 parts of oxygen, 
In analyses made by combustion I found only 187 or 188 parts of 
oxide of lead combined with 100 acid. Citrate of Jead retains 
humidity very strongly, and hence analysis makes the base always 
too small. As this analysis was one of the first that I made, I had 
not at that time found out the method of drying the substances in 
a sand-bath heated and exposed in a vacuum. 

I made a great many experiments on the citric acid, because 
this acid and the tartaric served as a kind of exercise to prepare me 
for these experiments. A part of them was unsuccessful, because 
I had not at that time acquired the necessary practice in analysis, 
One among the successful experiments gave as the result of the 
analysis of 1 part of citrate of lead (which by combustion left for 
residue 64°956 per cent. of oxide of Jead, and in which there was 
of course 35°044 per cent. of acid,) 0°1145 water, and 0°503 of 
carbonic acid in the state of gas; to this if we add 0:03 for the 
carbonic acid retained by the soda, we obtain 0°533 of earbonic 
acid, This shows us that citric acid contaius per cent. : 


Figdrogen): osieias v0: pili nnh medias ¢ 3°800 
MN eld ith cheids veyeie) ki tedeng a eivtoresai ies 41°369 
OMY BEN aes s, Wsleis i050 cee yh Aine 49 Wake 

100°000 


_ We have seem that the capacity of saturation of this acid’ is 
13585; but 13°585 x 4 = 54°34. This shows us that citrie 
acid ought to contain four times as much oxygen as the base by 
which it is neutralized. When we turn these numbers into 


- 
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volumes, we find that they agree perfectly with the idea that citric 
acid is composed of equal volumes of its elements; that is to says 
it ought to coutain per cent. : 


Hydraeen a). oo oe ee Se ere 
WATIRH Ls ec ec cc cckwenedeanT Te eye 
ORYBEN eens bccn eu beatce evens UD 


100-000 


If this be so, citric acid has the simplest composition of any of 
the ternary oxides. Its capacity of saturation indicates that it ought 
to contain four volumes of oxygen, four velumes of carbon, and 
four of bydrogen. Must we consider it as a compound of 12 atoms 


or of three? Experiments on the combination of citric acid with - 


water seem to prove that it contains only three atoms, an atom of 
each constituent. 

When we compare the result of my former experiments on the 
quantity of water contained in citric acid, we find that they do not 
coincide with the result of the analysis of citrate of lead. 10 parts 
of citric acid in crystals dissolved in water, neutralized by ammonia, 
and mixed with mirate of lead, as long as any precipitate fell, pro- 
duced 23°756 of dry citrate of lead. In this citrate there is 8°3 of 
citric acid; that is to say, that 100 parts of acid contain 17 of 
water: or that 100. parts of acid combine with 20°5 of water, 
which contain 18*l oxygen. But 181 x 3 = 54:3; that is to 
say, that in crystallized citric acid the acid contains three times as 
much oxygen as the water. 

I took five parts of citric acid reduced to a coarse powder, and 
exposed them in a glass capsule exactly weighed to a temperature 
between 118° and 122°. In 24 hours it lost 0°43 of its weight, 
and had assuined the form of a white light powder. In another 
experiment the loss was 0-424. No further loss was sustained by 
longer exposure to heat. ‘This experiment shows that citric acid by 
efflorescing loses from 8°58 to 8°6 per cent. of its weight of water, 
which is obviously the half of the water of crystallization contained 
in the acid. Citric acid does not part with the rest of its water; 
for if we heat it to a certain temperature, it loses indeed weight, 
but at the same time it becomes brown, is decomposed, and leaves 
a brownish deliquescent mass, no longer possessing the properties 
of citric acid. In order to expel the water we must substitute 
another oxide in its place. From these experiments it follows, that 
in effloresced citric acid, or citrate of water, as it may be called, 
the acid contains six times as much oxygen as the water, and that in 
crystallized citrate of water the acid contains three times as much 
as the water. i 

This property of citric acid to allow itself to be saturated by 
water in another proportion than by the stronger oxides is pecu- 
liar; but it is easily explained by the simplicity of the composition 
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of citric acid, and cannot take place in other circumstances. The 
composition of citric acid may then be expressed by this formula, 
H+C+0._ 

My expectation of being able to illustrate the composition of this 
acid by the examination of a subcitrate of lead was disappointed, 
by the property which the neutral citrate has of dissolving in am- 
monia, and of forming a triple salt, from which the ammonia could 
not be driven off even in a vacuum. u 

Thenard and Gay-Lussac, in their experiments on citric acid, 
obtained as a result 6°33 hydrogen, 33°811 carbon, 59°859 oxygen. 
This result ditfers very much from mine. Their analysis of the 
citrate of lime employed by them shows that very little water of 
combination remained in the salt. Besides, a correction for the 
water of combination remaining in the salt would only increase 
the difference between our results. I am unable to divine the cause 
of this difference. 

2. Tartaric acid.—100 parts of tartrate of lead analysed by 
combustion, left 62°5 of oxide of lead in one experiment, and 
62°48 in another. ‘This differs but little from my old experiments, 
in which I found 622 per cent. of oxide of lead in this salt. Jt ig 
composed then of 


RNAI BOM oo hin bd Widse OT canine misc 100 
Oxide of lead ..,........ Gea te an ofan SLOT 
100°0 


But 167 of oxide of lead contain 11°94 of oxygen. In one of 
my old experiments I found that 100 of tartaric acid are neutralized 
by 70:4 of potash, in which there are 11°93 oxygen. I have shown 
likewise in these experiments, that tartaric acid must contain five 
times as much oxygen as the base by which it is saturated. 

15 of tartrate of lead, equivalent to 0°5 of tartaric acid, pro- 
duced in different experiments from 0°161 to 0°162 of water, equi- 
valent to from 3°79 to 3.807 per cent. of the weight of the acid of 
hydrogen.. In the same experiments I obtained from 0°654 to 
0°661 of carbonic acid, equivalent to from 35°36 to 35:98 per 
cent of the weight of the acid of carbon. The acid is then com- 


posed of 
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But 11°94 x 5 = 59°7. If we examine the ratio of these num- 
bers, we find that the hydrogen is to the oxygen :: 66 : 1000; that 
is to say, that there isa volume of each. ‘The carbon constitutes 
fof avolume. But if the oxygen is in reality five volumes, it is 
combined with five volumes of hydrogen and tour volumes of car- 
bon. Supposing then tartaric acid a compound of 5H + 4C + 
5 O, calculation gives its composition as follows :— 
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The true capacity of saturation of this acid is. then 11-976, 
instead of 11°94 given by experiment. It follows from this, that 
in the neutral tartrates the carbon of the acid is combined with J+ 
volume of oxygen, including the oxygen of the base. i have not 
been able to obtain a subtartrate of lead. 

Let us now examine the result of the analysis of this acid made 
by Thenard and Gay-Lussac. ‘They found it composed of hydrogen 
6°629, carbon 24°05, oxygen 69°321; but they employed tartrate 
of lime, in which they supposed 77°577 of tartaric acid. That is 
to say, that they paid no attention to the water of combination of 
the citrate of lime. To find the quantity of this water 1 made the 
following experiments. 

I dissolved neutral tartrate of potash in water, and precipitated it 
by muriate of lime; the neutrality was not altered. Hence it fol- 
lows, that 100 tartaric acid saturate a quantity of lime containing 
11°976 of oxygen; that is to say, equal to that in the potash sepa- 
rated from the tartaric acid. I burnt 100 parts of this tartrate of 
lime in a platinum crucible, till the lime was reduced to a caustic 
state.. To be quite sure of getting rid of all the carbonic acid, I 
allowed the lime to unite with a little water, and exposed it again 
to a strong heat; its weight was not altered. It weighed 21°64 
parts, and dissolved in diluted muriatic acid without the smallest 
disengagement of gas. 21°64 parts of lime require for saturation 
50°55 of tartaric acid; hence it follows, that tartrate of lime is 
composed of 

Tartaric acid ....csccesccseccesesss JOOS 
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But 21°64 of lime contain 6:094 of oxygen, and 27°81 of 
water, 24°54. Now 6:094 x 4 = 24°376; that is to say, that 
the.salt contains a quantity of water of combination, the oxygen in 
which is four times that in the Hme. It follows from this, that 
what Thenard and Gay-Lussac considered as 100 tartaric acid, was 
in facta mixture of 65°46 of acid with 34°54 of water. If we 
subtract this proportion of water from their result, we obtain tar- 
taric acid composed of 


Hydrogen ..1-esseeesesceecceeeee SIZ 
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which agrees perfectly with the result of my experiments. 
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3. Oxalic acid.—My former analytical experiments on the oxa- 
late of lead, indicate 25-2 of oxalic acid in 100 of oxalate of lead, 
The analysis was made by combustion, but without attending to 
the lead which was reduced and concealed in the oxide of lead ob- 
tained. Later experiments on four parts of oxalate of lead gave 
me a loss amounting to 0°9835; the oxide being dissolved in 
vinegar, 0°095 of metallic lead remained. This indicates 0-009 of 
oxygen, which must be subtracted from the loss in order to obtain 
the true quantity of acid; of course it amounted to 0:9816, or 
24°54 per cent. of the weight of the oxalate. This result was 
constant in various experiments. The oxalate of lead then is com- 


posed of 
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But 307°5 of oxalate of lead contain 22°062 of oxygen. And 
since according to my old experiments on oxalic acid, it contains 
three times as much oxygen as the base, it follows that it ought to 
contain 66°186 per cent. 

I mentioned before that the analyses which I made by means of 
the brown oxide of lead gave me too little oxygen and too much 
hydrogen and carbon. ‘The result of one of these experiments on 
oxalic acid was 0°66 per cent of hydrogen, 34°34 of carhon, and 
64°99 of oxygen. 

In my repetitions by my new method, I burnt four parts of 
oxalate of lead with two parts of hyperoxymuriate of potash. The 
quantity of water produced weighed only 0:019; hence I suspected 
that this oxalate, which had been strongly heated, might have been 
partly decomposed. I therefore repeated the experiment with an 
oxalate that had been dried in a temperature below 212°. [ ob- 
tained exactly the same result. I next suspected that I had taken 
too little hyperoxymuriate of potash, in consequence of which 
some empyreumatic oil might have been formed, though no trace 
of it appeared in the water. I therefore burnt two parts of oxalate 
of lead with two parts of of hyperoxymuriate. I obtained 0-004. 
of water in the receiver, and 0-00) in the tube with the muriate of 
lime. So that the result was almost exactly the same, giving 0:02 
instead of 0-019 of water from four of oxalate. These four parts 
contain 09816 of oxalic acid; hence it follows, that this acid con- 
tains only 0°23, or 0°24 per cent. of hydrogen. 

The carbonic acid produced weighed from 1-138 to 1140, which 
makes 32:16 per cent. of carbon. A little of the carbonic acid 
remained, combined with the soda as in other experiments; but 
this quantity could not be determined, because a portion of the 
oxide of Jead was converted into minium, and gave a red colour to 
the burnt mass. The colour was the same when | endeavoured to 
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keep the whole tube red hot during the combustion of the oxalate. 
Another portion of the oxide was changed into submuriate, as I 
satisfied myself by digesting the oxide in nitric acid, after it had 
been well washed, Oxymuriatic acid was disengaged, while at the 
same time neutral nitrate and muriate of lead were formed. 

Though in consequence of this circumstance, it is impossible to 
determine the quantity of carbon with perfect precision, we know 
at least that it must contain more than 326, which would have 
been the result if all the oxide had been converted into minium, 
and less than 35 per cent., which would bave been the result if no 
part of the oxide had been converted nto minium. By attending 
to these two extremes, we find without difficulty, that the oxygen 
and carbon exist in such proportions in oxalic acid, that there is 
one ‘volume of catbon for every i+ volume of oxygen, or two 
volumes of carbon for every three volumes of oxygen. 

To determine the cemposition of oxalic acid, we must then 
ascertain the relation between the volumes of its oxygen and 
hydrogen. ‘This is difficult, because the quantity of hydrogen is so 
small, that analysis is not able to decide concerning it. IL think, 
however, that we cam find it from other circumstances. ‘There can 
be no doubt that the composition of oxalic acid is such, that in the 


oxalates the hydrogen of the acid is combined with a certain num- ~ 


ber ‘of ‘etitite volumes of the radicle of the base; but saline bases 
may contain one, two, or three volumes of oxygen, without this 
prodacing any change in the ratio of the oxygen of the acid with 
that in the base. When we reflect on this, we perceive that with 
the known ratio between the carbon and oxygen in oxalic acid, 
there are only three modes of combination in which the above 
stated circumstance, (that a voliime of hydrogen in the acid is 
combined with a certain number of entire volumes of the radicle 
of the base,) can take place; namely, H + 2C + 30, or H + 
12C +180, or H + 24C + 360. For the degrees above this 
are not probable. ‘The difference between these three degrees is 
so great, that the quantity of hydregen fouud by experiment must 
be sufficiently exact to determine which of them belongs to oxalie 
acid. But analysis has given much more hydrogen than is consist- 
ent with the third of these, but Jess than would be requisite for the 
first mode of combination. But all the circumstances of the ata- 
lysis agree perfectly with the idea, that oxalic acid is composed of 
one volume hydrogen, 12 volumes€arbon, and 18 volumes oxygen.* « 
This constitutes per cent. : 


* In my memoir On the cause of Chemical Proportions, Annals of Philosophy, 
December, 1813, I have stated by a mistdke'in the calculation that this acid con- 
tains 27 volumes of carbon. It is obvious that this error is of no consequence 
relative to the subject treated of in that memoir, Iacknowledge however that 
&t'present Ido not lay much stréss ou that argument against the corpuscular doc- 
trine. For it is clear that the compound atoms of organic nature ought ‘to havea 


mechanical structureas different from that of inorgavic atoms as their composition 
is different, 
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It follows from these reflections, that in an oxalate whose base 
contains only a single voluine of oxygen, the hydrogen of the acid 
is combined with six volumes of the radicle of the base. Wheti 
on the other side the base contains two volumes of oxygen, the 
hydrogen of the acid is combitied with three volumes of the radicle 
of the base. When the base contains three volumes of oxygen, 
then the hydrogen is combined with two volumes of radicle. “This 
may be seen in the following formulas, representing the oxalate of 
copper, the oxalate of lead, and the peroxalateof iron. 


6CuO + HC ON 
3 PLO? + HC® O# 
2 Fe 03 + HC® OW 


~ Let us now examine the result of the analysis of this acid by 
Gay-Lussac and Thenard. They employed in it oxalate of lime 
dried in the temperature of boiling water. This oxalate in that 
state contains water of combination, the quantity of which deter- 
mined both by the experiments of Mr. Vogel of Bayreuth, and by 
calculation, is such, that it contains a quantity of oxygen equal 
to that in the lime; that is, very nearly 12 per cent. ‘Theretore 
the oxalic acid used in their experiments consisted of 80 pure acid 
+ 20 water. If we take away these 20 of water, that is to say, 2°35 
hydrogen, and 17°75 oxygen, from the result af the analysis of 
Gay-Lussac and ‘Phenard, we have 
Result of Gay-Lussac and’ Thenard, Do. corrected. 
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‘This result agrees so well with my experiments, that it serves to 
confirm what I have advanced above.* 
4. Succinic acid.—I{ purified succinic acid from the empyreu- 


* Dr. Thomson i the Philosophical Transactions for 1807, lias given an analysis 
of oxalic acid made by dry distiHation and the analysis of the products. He found 
it composed of 


Mydrogen......... shia pihaiew elas > aie 4 
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4 
Tam astonished that he could have come so near the truth notwithstanding the 


difficulties of the method which he followed, 
62 
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matic matter with which it is usually impregnated, in the following 
manner. I sublimed it in a moderate heat, the product of the sub- 
limation is succinic acid, contaminated with colourless oil of amber, 
which becomes coloured by exposure to the air. I combined it with 
carbonate of ammonia, adding a slight excess of the alkali. I 
then digested it with charcoal, prepared by exposing coagulated 
blood toa strong heat in a covered crucible. This charcoal ab- 
sorbed the empyreumatic matters, and allowed the succinate of am- 
monia to crystallize of a white colour. From this succinate of 
ammonia, I prepared by the addition of nitrate of lead. with the 
precautions already stated, pure succinate of lead. 100 parts of 
this succinate analysed by combustion gave 69°1 of oxide of lead. 
Hence the salt is composed of 


Succinic acid......... 30'9 ...... 100°00 
Oxide of Tied cin cic. «OL! ans poles Soar 


— 
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But 22362 of oxide of lead contain 16 of oxygen. 

Subsuccinate of lead obtained by digesting the neutral succinate 
in ammonia, dried in a vacuum at the temperature of boiling 
water, and analyzed by combustion, yielded 86:93 per cent. of 
oxide of lead. A great excess of ammonia poured upoa this sub- 
succinate did not alter it ; for it gave afterwards the same analytical 
result, The subsuccinate of lead then is composed of 


Succinic acid .......... 13°07 ...... 100 
Oxide of lead ........-- 86°93 ...... 666 


100°00 


But 223°64 x 3 = 670°8, which differs but little from 666. 
Hence it is evident, that the succinic acid in this salt is combined 
with three times as much base as in the neutral succinate. Of 
course succinic acid must contain three volumes of oxygen. 

1°294 of succinate of lead, equivalent to 0°4 of succinic acid, 
produced by combustion 0°1536 of water, equivalent to 4-512 per 
cent. of hydrogen, and 0°656 of carbonic acid in form of gas, to 
which adding the 0-044 remaining in the soda, the whole amounts 
to 0°7, equivalent to 476 per cent. of carbon. The acid therefore 
is composed of 


Hydrogen .........03. Shei taieia al atsatat (ea 
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But 16 x 8 = 48. Hence it follows, that the acid contains 
three volumes of oxygen. We find that the carbon and hydrogen 
amount each to four volumes; so that succinic acid is composed of 
4H + 4C +30, which makes in a hundred parts 


ee 
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The true capacity of saturation of the acid then is 15.9743, 
instead of 16 given by experiment. 
(To be continued. ) 
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A Memoir on Iodine. By M. Gay-Lussac.* 
(Read to the French Institute on the Ist of August, 1814.) 


I HAVE already, in the sittings of the 6th and 20th of De- 
cember, 1813, read to the Class the result of my researchest on 
the substance discovered by M. Courtois, to which I proposed to 
give the name of iode, on account of the beautiful violet colour 
of its vapour. To these researches, the object of which was to 
determine the nature of iodine, and the situation in which it ought 
to be placed with respect to other bodies, I have added new experi- 
ments, which I have now the honour to communicate to the 
Class. If there be no occasion to apologize for the length of time 
which has elapsed since I read my first experiments, J must at least 
beg your indulgence for the details into which I am about to enter. 
I regret that my labours have lost part of their interest, by appear- 
ing after those of M. Vauquelin, with which I was unaccquainted 
when I drew up my memoir. But it will be at least a satisfaction to 

, me, if, inthe subjects which we have treated in common, | have 
in general drawn the same conclusions as he has done. 


Properties of Iodine. 


lodine when in a solid state is greyish black ; but its vapour has a 
fine violet colour. Its odour is exactly that of chlorine, weakened. 
It is often in scales similar to those of micaceous iron ore, some- 
times in rhomboidal plates, very large and very brilliant. I have 
obtained it in elongated octohedrons about a centimetre in length. 
Its fracture is lamellated, and it has a fatty lustre. It is very soft 
and friable, and may be rubbed to a fine powder. Its taste is very 
acrid, though it be but very little soluble in water. It gives a deep 
brown stain to the skin, but this colour is soon removed. Like 
chlorine it destroys vegetable colours ; but with much less energy. 
Water dissolves about one seven thousandth part of its weight of 
iodine, and acquires ap orange yellow colour, ‘The specific gravity 


* Translaed from the Annals de Chimie, vol. xei, p, 5 July 1814. 
+ Printedin the Annals of Philosophy, tii, 106, 
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of iodine at.621° is 4°948. It melts at 225°, and is volatilized 
under the common pressure of the atmosphere, at the temperature 
of 347° or 356°, ¥ ascertained this last temperature by putting 
iodine in excess in concentrated sulphuric acid, which has little 
action on it, and observing at what degree of heat its vapours passed 
up through the acid, I fixed the boiling point at 347° and 356°, 
because these two numbers are the result of two experimenis made 
in circumstances a little different from each other.* As iodine, 
when mixed with water, may be distilled over with that liquid, it 
was at first concluded that its boiling point was nearly the same with 
that of water; but this isa mistake. At the temperature of 212°, 
the vapour of iodine mixes with the vapour of water in considerable 
quantity, and is carried with it to the receiver where it condenses. 
Jodine may even be distilled at a much lower temperature. ‘The 
same thing happens to the essential oils; though they boil only at 
about 309°, yet they may be distilled over at 212° when mixed 
with water. lIodine seems to be a non-conductor of electricity. 
When a smail fragment of it is put into the galvanic cireuit, the 
decomposition of water immediately stops. 

Jodine is not combustible. | It cannot even be combined directly 
with oxygen, I consider it as a simple substance, and place it, in 
consequence of the experiments which 1 have made, between sul- 
phur and chlorine; because its affinities are stronger than the 
former and weaker than the latter of these bodies. Like them it 
forms two acids, one by combining with hydrogen, and another by 
combining with oxygen; and most of its combinations have con- 
siderable analogy with those formed by these two bodies. The 
compounds of chlorine, iodine, and sulphur with hydrogen, pos- 
sessing the properties of acids formed by oxygen, ought to be com- 
prehended in thé same class, and under‘the same acid name. Jn 
order to distinguish them I propose to prefix to the specific name 
of the acid, which we consider the generic term, hydro; so that 
the acid combinations of chlorine, iodine, and sulphur with hydro- 
gen, shall have the names of hydrochloric acid, hydriodic acid, and 
hydrosulphuric acid. The acid compounds of oxygen with the 
same bodies, may receive, according to the principles of the 
nomenclature adopted, the names of chloric, iodic, sulphuric acids. 
The terms chlorurets and iodurets may denote the compounds of 
chlorine and iodine with combustibles or oxides. Thus the ory- 
muriate of lime will be called chloruret of lime. 


On the Combination of Iodine with simple Substances, and in par- 
ticular of Hfydriodite Acid. 


Jodine combines with most combustibles; but I have only exa- 
mined a few of these combinations. 


* These experiments are somewhat hazardous. Though I had put pieces of 
glass into the sulphuric acid, the iodine in the second experiment was converted 


all at once into vapour and drove out the hot acid which burnt my right hand and 
foot severely, 
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Phosphorus; unites to iodine in different proportions, with, the. 
disenga rement of heat, but ef no light. One part of phosphores 
and eight parts of iodine formed a compound of a red orange brown 
colour, fusible at about 212°, and volatile at a higher temperature. 
When brought in eontact with water, phosphureted hydrogen. gas 
is disengaged, flocks of phosphorus are precipitated, and the water 
which is colourless contains in selution phosphorous and hydriodie 
acids, 

One part of phosphorus and 16 of iodine, produce a matter of 
a greyish: black colour, crystallized, fusible at 84°, The hydriodic 
acid produced by bringing it in contact with water, is colourless, 
and no phosphureted hydrogen gas is disengayed. 

One part of phosphorus and 24 of iodine produced a black sub- 
stance, partially fusible at 115°. Water dissolves it, producing a 
strong heat, and the solution had a very deep brown colour, which 
was not removed by keeping it for some tine in agentle heat. The 

roportion of one phosphorus and 16 iodine, results from the ratio 
yetween phosphorus and iodine, on the supposition that the phos- 
phorus is converted into phosphorous acid. One phosphorus and 
24 iodine should have given me colourless hydricdic acid, on the 
supposition that the phosphorus was converted into phosphoric acid.* 
lL had indeed ascertained that phosphorous. acid converted iodine 
into hydriodic acid;, but the effect stops or becomes very slow, 
before ail the phosphorous acid is destroyed. .This is the reason, 
that with the proportion one phosphorus and 24 iodine, we obtain a 
- deep coloured acid. . It holds a considerable quantity of iodine in 
solution. We see likewise, that if there form only phosphorous 
acid, when the phosphorus is in excess, there is formed on the con- 
trary phosphoric acid, whenever the iodine is more than 16 times 
greater than the phosphorus. 

With 1 phosphorus and 4 iodine we obtain two compounds 
very different from each other. One of them has the same colour 
as that formed of one phosphorus + 8 iodine, and seems to be 
the same with it. It melts at 2174°, and when dissolved in water 
gives a colourless hydriodic acid, phosphureted hydrogen, and 
phosphorus, which precipitates in orange yellow flocks. The other 
compound is reddish brown, does not melt at 212°, nor at a con- 
siderably higher temperature. Water has no sensible action on it. 
Potash) dissolves it with the disengagement of phosphureted hydro; 
gen gas, and when chlorine is poured into the solution it shows 
only waces of iodine. When heated in the open air, it takes fire, 
and burus like phosphorus, emitting white vapours without any 
iodine. 1 condensed these vapours in a moistened glass jar, and | 
could not perceive any iodine among them. ‘This red substance is 
always obtained when the phosphorus is in the proportion of one to 
four of iodine. 1am induced to consider it as identical with that 


* Thave supposed in determining these propartions, that 100. of phosphorus 
combine with L00 oxygen to form phosphorous acid, and with 150 to form phos 
phori¢ acid,, 
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red matter which phosphorus so often furnishes, and which is at 
present considered an oxide. But 1 have not compared the two 
bodies, as | had no oxide of phosphorus in my possession. Very 
little oxygen seems to be necessary to convert phosphorus into this 
xed matter; and as the phosphorus which I employed, though well 
wiped, was not quite free from humidity, the formation of this 
substance during my experiment does not present any difficulty. 
It is a subject of investigation which deserves to fix the attention of 
chemists. 

In whatever propoitions the ioduret of phosphorus has been 
made, it exhales, as soon as it is moistened, acid vapours, owing 
to the hydriodic acid formed by the decomposition of the water. 
To obtain this gas without any mixture of phosphureted hydrogen, 
it is necessary to employ an ioduret in which the phosphorus at most 
does not exceed a ninth part. The method which I employ is to 
put the ioduret into a small crucible, and to moisten it with a little 
water, or what is better, with water already impregnated with 
hydrionic acid. We may employ likewise a small bent tube. We 
begin by putting the iodine into this tube; then reversing it over 
mercury, we drive out the air which it contains, by introducing a 
glass rod which almost fills it. The phosphorus is then brought in 
contact with the iodine, by introducing it through the mercury, 
As soon as the contact takes place, the two substances combine, 
and we collect the gas which is disengaged, by putting the extre- 
mity of the tube under a glass jar standing in the mercury.* 

As soon as the hydriodic gas comes in contact with mercury, it 
is decomposed, ‘The surface of the metal is covered with a green- 
ish yellow substance, which is an ioduret of mercury; and if the 
contact is prolonged for a sufficient time, or if we agitate, the 
hydriodic gas is completely decomposed. The iodine combines 
completely with the metal, and there remains a volume of hydrogen 
gas, which is exactly one half of that of the hydriodie gas, 1 have 
made this gas pass upon zinc and potassium, and the result has 
always been hydrogen gas and an ioduret. From this analysis, and 
the phenomena which iodine exhibits with hydrosulphuric acid, 
(sulphureted hydrogen), and those of the ioduret of phosphorus 


* When distilling a mixture of hydriodic acid and an ioduret of phosphorus, 
(made witheut any determined proportions,) in order to obtain the hydriodic acid, 
towards the end of the operation cubic crystals were formed in the neck of the 
retort; they were white, and as trausparent as wax. On hot coals they burnt 
like phosphorys. When put into water, they were instantly decomposed, with a 
copious discharge of subphosphureted hydrogen gas, and allowing flocks of phos- 
phorus to precipitate, The water coutained hydriodic acid, Concentrated sul- 
phuric acid, into which these crystals were plunged, became brown, as happens 
when it decomposes hydriodic acid, But it soon became reddish yellow and 
milky, probably owing to the phosphorus which precipitated. Ihad too few of 
these crystals to subject them to more numerous trials and determine exactly their 
nature. I was led toconsider themas composed of hydriodic acid aud phosphorus, 
and aitempted to obtain them by passing a current of hydriodic acid gas over 
phosphorus. I obtained the new compound, but its quantity did not correspond 
‘with that of the phosphorus and hydriodic acid. Further researches are necessary. 
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with water, there can remain no doubt about the nature of 
hydriodic gas. 

This gas is colourless. Its odour is similar to that of hydrochloric 
gas, (muriatic acid.) Its taste is very acid. It contains half its 
bulk of hydrogen, and saturates its own bulk of ammoniacal gas. 
Chlorine instantly deprives it of its hydrogen. A beautiful violet 
vapour is produced, and hydrochloric gas is formed. 1° took its 
specific gravity by weighing it in a glass vessel the capacity of 
which I knew, weighing it in succession full of air and of gas.* 
I found by this method in a first experiment, that it is 4-602 times 
heavier than common air; and in a second experiment, more exact 
than the first, that its specific gravity is 4°443. This specific gra- 
vity ought to be a little too great, because notwithstanding the pre- 
caution which I took to pass the gas through a glass tube cooled 
down to — 4°, slight traces of moisture were seen in the weighing 
bottle. These were more conspicuous in the first experiment than 
in the second. When we compare hydriodic gas with hydrochloric, 
we obtain a density differing but little from my last experiment, and 
which ought to be the true one. 

{ must put the reader in mind in the first place, that from the 
experiments of M. Thenard and myself, one volume of chlorine by 
combining with one volume of hydrogen produces exactly two 
volumes of hydrochloric gas; hence it follows, that the density of 
this last gas is the mean of that of chlorine and hydrogen. But 
since a volume of chlorine takes one yolume of hydrogen, its ratio 
to oxygen in bulk will be that of two to one, and its ratio in weight 
may be immediately deduced from this. We do not know the den- 
sity of the vapour of iodine; but from experiments to be stated 
below, I have found that the ratio of oxygen to iodine is 1 to 
15°621. Now the density of a demivolume of oxygen being 
0°55179, 0°55179 x 15°62L = 86195 will represent the density 
of iodine under the volume taken for unity. If to this density we 
add that of hydrogen, 007321, and take half the sum, we have 
4°4288 for the density of hydriodic gas; and it is composed hy 
weight of 100 iodine and 0°849 hydrogen. The density of the 
vapour of iodine is the greatest of all those with which we are ac- 
quainted. It is 117°71 greater than that of hydrogen; and as it is 
according to the volume of their vapours that bodies combine, this 
explains why iodine does not take the hundredth of its weight of 
hydrogen to be converted into an acid. With a denser vapour, as 
would be the case with that of mercury, the proportion of hydrogen 
requisite would be still smaller, as in the combination of mercury 


* Let p be the weight of the vessel full of air; P its weight full of water: for 
a first approximation P — p will express the volume of water which it contains, 
If } represent the ratio between the density of air and that of water under a given 
pressure and temperature, P — p + (P — p) } will be a second expression of 
the capacity of the vessel more exact than the first, and which in ordinary cases is 
gaflicient. Greater accuracy may be attained by the formula:— 


P—p+(P =—p)i+ (P - p)i? + &e, 
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with hydrogen and ammonia. We must not then reject the in- 
fluence of a very small quantity of matter in a compound, unless it 
be demonstrated that the density of its vapour bears a considerable 
tatio to that of the other elements of the compound, or, which 
comes to the same thing, unless it be demonstrated that its eapacity 
of saturation is small. 

Hydriodic gas is partly decomposed at a red heat. ‘The decom- 
position is complete if it be mixed with oxygen.. Water is formed 
and iodine separated. I find on the other hand, that when iodine 
and vapour of water are passed through a red-hot porcelain tube, 
no decomposition takes place. ‘This constitutes the great difference 
between iodine and chlorine; for this last substance takes hydrogen 
from oxygen. But the circumstance shows a nearer relation 
between iodine and sulphur, as oxygen takes hydrogen from both. 

Hydriodic gas is very soluble in water. It gives it a great den- 
sity, and renders it smoking when it is dissolved in great quantity. 
- The most convenient way of obtaining liquid hydriodic acid is to 
dissolve ioduret of phosphorus in water. It is separated frem 
phosphorous acid by heat. Hydriodic acid is prepared with stil 
greater facility, by putting iodine in water and making a current of 
hydrosulphuric gas pass through the liquid. This gas gives out its 
hydrogen to the iodine, and allows its sulphur to precipitate. The 
liquid is heated to drive off the excess of hydrosulphurie acid. It 
is then filtered, or the liquid is decanted off the precipitated sul- 
phur. By this method a colourless hydriodic acid is obtained. 
‘The acid prepared by these means is not very concentrated, unless 
care has been taken, in distilling that prepared by phosphorus, not 
to mix the last distilled portions with the first, which consist of 
little else than pure water. This acid, like sulphuric, may be 
concentrated by evaporation. While its temperature is lower than ~ 
257°, the liquid that distils over may be thrown away, because it 
contains very little acid. Above this point the acid itself begins to 
distil over, and the temperature remains constant at 2624°. The 
specific gravity of the acid is then 1°7, and it does not sensibly 
vary. ‘his property of hydriodic acid to boil only at 2621°, ren- 
ders ita powerful acid, and prevents it from being disengaged from 
its combinations by the volatile acids. 

Hydriodie acid always becomes more or less coloured when dis- 
tilled. It even becomes coloured at the ordinary temperature, 
provided it be in contact of the air. Oxygen is absorbed, water 
formed, and the iodine, instead of precipitating, dissolves in the 
acid, and gives it a brownish red colour, the deepness of which is 
proportional to the quantity of iodine held in solution. 1 have 
attempted, but in vain, to destroy this colour by boiling the acid ; 
hence 1 conclude, that iodine has a great aflinity for hydriodie 
acid: for if its volatility were not diminished by the combination, 
it ought to be disengaged with the vapour of the water. However 
I do not think that we ought to consider this coloured acid as a 
peculiar acid. 
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Concentrated sulphuric acid, nitric acid, and chlorine, imme- 
diately decompose hydriodic acid. They seize upon its hydrogen, 
and the iodine precipitates, or exhales in purple vapours. Chlorine 
is one of the most delicate re-agents to detect. small quantities of 
hydriodic acid ; but it must be added cautiously; for when an ex- 
cess is employed, it dissolves the iodine before it has time to pre- 
cipitate, or at least colour the liquid. Like hydrosulphuric acid, 
hydriodic acid is decomposed by solutions of peroxide of iron, 
When heated by the oxides which give chlorine with hydrochloric 
-acid, iodme is evolved, together with a hydriodate or an ioduret. 
If for example, it be heated with the black oxide of manganese, 
we obtain iodine and hydriodate of manganese ; but with the red 
oxide of lead, we obtain iodine and an ioduret. Hydriodie acid 
forms compounds with the different bases, which have a great deal 
of resemblance to the hydrosulphates and the hydrochlorates. 
_ Let us recapitulate the principal characters of hydriodic acid. 
In the gaseous state it is speedily decomposed by mereury, which 
is converted into an ioduret of a greenish yellow colour. With 
shilorine it immediately produces a fine purple vapour of great in- 
tensity. In the liquid state it is speedily decomposed, and coloured 
when exposed to the air. Concentrated sulphuric acid, nitri¢ acid, 
and chlorine, separate iodine from it. Sulphureted hydrogen does 
hot alter it in the least. When poured into a solution of lead it 
forms a fine orange precipitate. In the solution of peroxide of 
mercury it forms a red precipitate, and with silver a white preci- 
pitate insoluble in ammonia. 1 thought proper to give the pro- 
perties of hydriodic acid in this place, because this will render 
more intelligible the account which L am going to give of the com- 
binations of iodine with other bodies. 

lodine forms with sulphur a weak compound of a greyish black 
colour, radiated like sulphuret of antimony. Iodine is separated 
from it when it is distilled with water. 

Hydrogen, whether dry or moist, did not seem to me to have 
any action on iodine at the ordinary temperature; but if, as was 
done by M. Clement, in an experiment in which I was present, we 
expose a mixture of hydrogen and iodine to a red heat in a tube, 
‘they unite together, and hydriodie acid is produced, which gives 4 
reddish brown colour to water, We found that 100 parts of iodine 
absorb 1°53 of hydrogen, in order to be converted into an acid, 
But this propoytion is a great deal too great, as 1 found afterwards 
that hydriodic acid is composed of 100 iodine and 0°849 hydrogen, 

Charcoal has no action upon iodine, either at a high or low tem- 
perature. Several metals vn the contrary, as zinc, iron, tin, mere 
cury, and potassium attack it with facility, even at a low tem- 
peratuse, provided they be in a divided state. Though these 
combinations take place readily, they produce but little heut, 
and but rarely any light. ‘The compound of iodine and zine, 
which ‘L call ioduret of xine, is white. It melts readily, and is 
suDlimed in the state of fine acicular four-sided prisms. It is very 
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soluble in water, and rapidly deliquesces in the air. It dissolves in 
water without the evolution of any gas. ‘The solution is slightly 
acid, and does not crystallize. ‘The alkalies precipitate from it the 
white oxide of zine, concentrated sulphuric acid disengages hy- 
driodic acid and iodine, because sulphurous acid is produced. We 
may conceive that water dissolves the ioduret of zinc without under- 
going decomposition; but as the slightest force would afterwards 
decompose it, and besides, as the solution has exactly the same 
characters as the hydriodate of zine obtained by combining the 
oxide of zine with hydriodic acid, we have the same motives for 
admitting that the water is decomposed during the solution of the 
ioduret, as for admitting that it is formed when hydriodic acid dis- 
solves the oxide. We may, however, adopt either supposition. 
For the sake of greater simplicity I shall adopt the latter, in order 
to determine the ratio of iodine to oxygen and hydrogen. 

When iodine and zine are made to act on each other under 
water in vessels hermetically sealed, on the application of a slight 
heat the water assumes a deep reddish brown colour, because as 
soon as hydriodic acid is produced it dissolves iodine in abundance. 
But by degrees, the zinc which I suppose in excess, combines 
with the whole iodine, and the solution becomes colourless like 
water. In three experiments, which differed little from each other, 
and of which I have taken the mean, I found that 100 iodine 
combined with 26:225 zine. But 26°225 zine combine with 
6°402 oxygen, which saturate 0°349 hydrogen; consequently, the 
ratio of oxygen to iodine is 6°402 to 100, or 10 to 156°21, and the 
ratio of hydrogen to iodine is 0°849 to 100, or 1°3268 to 156°21. 
Thus if we represent the number for oxygen with Dr. Wollaston 
by 10, the number for iodine will be 156:21; the ratio which I 
assigned i in my first experiments, as well as that of Davy, was very 
inaccurate. 

ron is acted upon by iodine in the same way as zinc. The 
ioduret of iron is brown, and fusible at a red heat. It dissolves in 
water, and the colour of the solution is a light green, like that of 
the chloruret of iron. 

Iodine and potassium combine with a great deal of heat, and 
with the disengagement of a light which appears violet through the 
vapour of iodine. The compound melts, and sublimes at a red 
heat. On cooling it assumes a pearly and crystalline appearance. 
Its solution in water is perfectly neutral. It is easy to determine 
the proportion of these iodurets from those of ioduret of zinc. If 
we attend to this circumstance, that the quantities of iodine which 
combine with each metal, are proportional to the quantities of 
oxygen with which it combines; of course 100 potassium, which 
requires 20°425 oxygen to convert it into potash, combine with 
319°06 of iodine. 

The ioduret of tin is very fusible. When in powder, its colour 
is a dirty orange yellow, not unlike that of glass of antimony. 
When put into a considerable quantity of water it is completely 
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decomposed. Hydriodic acid is formed, which remains in solution 
in water, and the oxide of tin precipitates in white flocks. If the 
quantity of water be small, the acid being more concentrated, 
retains a portion of oxide of tin, and forms a silky orange-coloured 
salt, which may be almost entirely decomposed by water. Iodine 
and tin act very well on each other in water of the temperature of 
212°. We may, by employing an excess of tin, obtain pure 
hydriodic acid, or at least an acid containing only traces of the 
metal. The tin must be in considerable quantity, because the 
oxide which precipitates on its surface diminishes much its action on 
iodine. ¢ 

Antimony presents with iodine the same phenomena as tin; so 
that we might employ either for the preparation of hydriodic acid, 
if we were not acquainted with preferable methods. 

The iodurets of lead, copper, bismuth, silver, and mercury, are 
insoluble in water, while the iodurets of the very oxidable metals 
are soluble in that liquid. If we mix a hydriodate with the metallic 
solutions, all the metals which do not decompose water will give 
precipitates, while those which decompose that liquid will give 
none. ‘This at least is the case with the metals of which 1 have 
spoken: and if this fact, which I consider as general, be not a 
sufficient proof of the existence of hydriodates, it at least renders 
their existence probable. 

There are two iodurets of mercury: the one yellow, the other 
red ; both are fusible and volatile. The yellow, which corresponds 
to the protoxide of mercury, contains one-half less iodine than the 
red, which corresponds to the protoxide. In general there ought to 
be for each metal as many iodurets as there are degrees of oxidation. 

All the iodurets are decomposed by concentrated sulphuric and 
nitric acids. The metal is converted into an oxide, and iodine is 
disengaged. They are likewise decomposed by oxygen at a red heat, 
if we except the iodurets of potassium, sodium, lead, and bismuth, 
Chlorine likewise separates iodine from all the iodurets ; but iodine, 
on the other hand, decomposes most of the sulphurets and phos- 


phurets. 
(To be continued.) 


Articie IV. 


Some Observations on the Sap of the Vine. By Dr. Prout. 


Asout the middle of April last I was favoured by Mr. Aatley 
Cooper with some sap which he had collected from a common white 
vine.* The following are a few of its properties :— 

It was slightly opake, or rather had the whitish appearance of 
common river water. ‘Taste sweetish, but not rough. No smell, 


* Mr. C, informs me that the vine, although it bled very profusely, seemed ty 
produce a greater onmber of leaves than usual, but no grapes, 
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It did not affect litmus or turmeric papers in their natural states, 
nor the former when it was faintly reddened by acetic acid. Specific 
gravity not sensibly different from that of water. 

1. Potash.—A solution of pure potash changed it to a beautiful 
reddish copper colour, and caused after some little time a flaky 
precipitate of the same colour, leaving the fluid nearly colourless 
and transparent. ‘This precipitate was not redissolved by excess of 
potash even when heat was applied, but the application of heat 
changed it to a deepish brown colour. Acetic acid added in slight 
excess readily redissolved this precipitate. 

2. Ammonia.—The same phenomena followed the use of this 
alkali as of potash above-mentioned. Acetic acid also as readily 
redissolved the precipitate occasioned by it as by potash. 

3. Muriatic Acid produced no apparent change. After the 
addition of this acid, ammonia was added in excess, when precisely 
the same sort of precipitate as that above-mentioned was observed. 

4. Oxymuriatic Acid produced no apparent change. 

5. Muriate of Barytes—No apparent change. 

6. Oxalate of Ammonia produced a very sensible white preci- 
pitate. 

7. Prussiate of Potash caused a very slight whitish precipitate. 

8. Hydro-sulphuret of Potush.—& slight dark brown flaky preci- 
cipitate. 

9. Nitrate of Silver.—A slight flaky precipitate, which soon 
became of a purple hue. 

10. Oxymuriate of Mercury.—No apparent change. 

11. Subacetate of Lead.—A copious yellowish-white precipitate. 

12. Infusion of Galls.—No apparent change. 

13. Gelatine.—No apparent change. 

Four hundred and'sixty grains of the sap were evaporated in a 
glass capsule on a sand-bath. During the evaporation air bubbles 
collected on the sides and bottom of the vessel. ‘The fluid became 
slightly opake, and towards the end of the operation brown floceuli 
precipitated. There was left only + gr. of solid matter (= *044 
per cent.), about half of which was carbonate of lime, the rest a 
peculiar vegetable matter. This peculiar vegetable matter was not 
soluble in alcohol, and therefore did not agree in this respect with 
the ill-defined class of substances called extracts or extractives. 
Both it, however, as well as the lime, were evidently held in solu- 
tion by some volatile acid or acids, One of these acids was doubt- 
less the carbonic. There were also traces of the acetic acid, and 
likewise of an alkali (potash ?), since the glass capsule on exposure 
to the air became sensibly moist. ‘Lhe quantities, however, of the 
last two were extremely minute. 

Every thing connected with vegetable physiology is exceedingly 
obsure, ‘The opinion,* however, appears to be correct, which 


© * Darwin’s Phytologia, p. 28, &e. Mr, Knight, in Philosophical Transae- 
tions, 1805, p. 70, &c. 
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supposes that one use of the large quantity of watery sap which 
flows in plants in the spring is to dissolve the thick and otherwise 
inactive “juices which had been deposited in nearly a solid state in 
the vessels during the winter, and thus adapt them to the further 
uses required by the economy of the plant. It appears also that 
this solution is not effected solely by the agency of the water, which 
alone would perhaps be insufficient, but by the assistance of some 
acid or saline agent which probably pre-existed in the plant itself, - 
and only required the presence of water to render it effective. And 
certainly we cannot conceive menstrua better adapted for this 
purpose than the above acids, not only from their considerable 
solvent powers, but from the ease with which they may be got rid 
of, either by decomposition, exhalation, &c. when they have per- 
formed their office. 

I know of no use of the large proportion of lime found in all 
saps; but I have some reason for believing that there is a much 

eater relation between this earth and the saccharine principle than 
er been commonly imagined. : 

The saps of different vegetables have been examined by Vau- 
quelin, Chaptal, avd others. There is some resemblance between 
the sap of the common elm as observed by Vauquelin, and the 
above, See Ann. de Chim. xxxi. 20; Memoires de I’Institut Na- 
tional, i. 288; also Dr. Thomson’s Chemistry, vol. v. 


ARTICLE VY. 


On the Use of the Cerebellum, on the Spinal Marrow, and on 
Respiration. By Dr. John Cross. 


(To Dr. Thomson ) 
SIR, Glasgow, Nov, 18, T814. 

PLEAsE to announce in your Annals of Philosophy the following 
discovery of the function of the cerebellum, and new theory of 
respiration. 

From considering that the cerebrum, cerebellum, and face have in 
the gradual progress of animality originated and evolved together, 
and that organs in general have their sphere of action in their own 
vicinity, I was led about a year ago to conclude that as the cere- 
brum is the fountain of sensation and intellect, the cerebellum 
must be the organ which supplies with nervous energy the face and 
other parts of the head extrinsical of the brain,. perhaps also the 
cerebrum itself. This opinion pressed more and more strongly on 
my mind until L was at length tempted to use the trephine upon 
living animals. Having cut out a circular piece of the occipital 
bone of a sheep, and laid bare the cerebellum, I applied pressure 
upon it with the handle of a scalpel; immediately the ears, eyes, 
mouth, tongue, in short the whole muscles about the head and 
ace, became convulsed, On thrusting the handle of the scalpel 
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through the cerebellum upon the medulla oblongata, the muscles of 
the body were at the same time convulsed. On pressing upon the 
spinal marrow as it issues from the foramen magnum, the muscles 
of the body were convulsed, those of the head and face re- 
maining quiescent. ‘The experiment has been frequently, and 
several times in presence of my medical friends, repeated upon 
sheep, rabbits, and dogs, with invariable success. This discovery 
led to several minute dissections of the brain and spinal marrow in 
dogs, cats, cows, horses, &c. ; in which I found that the spinal 
marrow is uniformly composed of four longitudinal divisions—two 
larger, anterior, which may be traced into the cerebrum, and two 
smaller, posterior, which may be traced into the cerebellum. I 
suppose that the two anterior portions are the organ of feeling ; the 
two posterior, of motion. [also found that the spinal marrow does 
not terminate at the sacrum ina lash of nerves, but tapers to 4 
sharp point, to the very extremity of which I could distinctly trace 
_the division into four portions. 

On tracing the various organs of the body from man downwards 
through the chain of living beings, I find that there are three great 
fundamental functions—respiration, nutrition,, and propagation, 
common to all organized beings. In all vegetables and animals 
there are neither more nor less, in so far as the living machine is 
concerned, than these three functions, every other. being subsidiary. 
From this view I was induced to think more highly of respiration 
than as an absorber of oxygen, or an expeller of carbon. ‘That such 
a large complicated organ, and such a laborious and incessant 
function, should serve no other purpose but drawing off carbon 
from the blood, is neither consjtent with analogy, nor with that 
Divine wisdom and power which uniformly effectuates’ the greatest 
ends by the smallest means. It appears to me that vitality has been 
originally diffused equally over the creation; that vegetable and 
animal life is just a less or greater accumulation of this vitality ; 
and that the leaves, gills, and lungs, are the chemical laboratory 
in which vitality is continually secreted as fast as it is expended by 
the vital and animal functions, 

As the facts and arguments in support of this theory, and of the 
preceding discovery, are forthwith to come before the public, in a 
work to be entitled, Researches in Physiology and Physiognomy, | 
will pot at present encroach further on your patience. 

I remain, Sir, your most obedient servant, 
Joun Cross. 


Articte VI. 
Observations on Tanning. By Mr. Murray. 
5 (To Ur. Thomson.) 
sik, | 
Noricine in the Annals of Philosophy, for the Ist of September, 
Queries respecting Tanning, 1 presume the liberty of submitting te 
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you the results of experiments I have instituted on this branch of 
our manufactures. 

Respecting the question whether /ime-water or pure river water 
extracts the tannin from oak bark most promptly and in greater 
quantity, experiment enables me to decide on the latéer. 

That lime and alkalies ought to be discarded in the process of 
taming (could we find a substitute for the former) will appear 
evident from immersing a piece of leather in either; the fluid will 
appear in a few minutes of a blood-red colour, and the surface of 
the leather Llackened; a proof that the tannin has been absorbed by 
the alkaline menstruum, or lime-water. 

Hence the justice of the remark, by all possible means get rid of 
the lime employed in depilation, previous to immersion in the 
tannin ooxe. lime will always produce with tannin an abundant 
and difficultly soluble precipitate : and for the same reason alkalies 
must not be used in raising the pelt, as they, though producing a 
quick and powerful extract, prevent the union of the tannin with 
animal gelatine by virtue of superior affinity. 

The excrement of the pigeon and hen were tried with respect to 
their superiority over that of other animals. By sulphuric acid, a 
powerful effervescence takes place ; and as lime had been proved to 
exist by the previous application of fluate and oxalate of ammonia, 
the carbonic acid was inferred to be in combination, and not the 
phosphoric, as the precipitate by barytes did effervesce by muriatic 
acid. 

Nitro-muriate of tin and gelatine threw down an abundant pre- 
cipitate. Hence I presume an it is to this peculiar substance, and 
not to any of the salts which i. contains, we are to attribute its 
action on the pelt. ‘The gelatine must be rendered less pliant by, 
the lime used in depilation. The substance in question having an 
affinity for lime, would necessarily render the fibre of the hide less 
rigid than before, by removing the cause. 

I have long suspected that handling did more for the beauty and 
value of the leather than was suspected. I endeavoured to ascertain 
to what this effect was owing. For this purpose a piece of leather 
was suspended in a vessel filled in water over the shelf of a pneu- 
matic cistern, while the water was displaced by a stream of oxygen, 
The leather was in consequence beautifully bloomed, and this effect 
penetrated quite through the piece. 

Diluted nitric acid stains the leather of a blood-red. 

Sulphuric acid acts in an inferior degree, and makes the leather 
hard. 

Muriatic, oxymuriatic, citric, phosphoric, acetic, and. fluoric 
acids, communicate each a bloom. Of these the oxymuriatic and 
muriatic acids are by far the preferable. 

Oxymuriatic acid and wheaten flour communicate a very fine 
light bloom. 

It was therefore of considerable moment to ascertain whether the 
effect was owing to the fecula or gluten of the flour employed. 

Vou, V. NOU. H 
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Having separated these constituents, I found fecula simply to com= 
municate a bloom. Oxymuriatic acid and gluten had a very bad 
effect. Hence a self-evident proposition becomes irresistible: that 
those nutritious grains containing less gluten are the most proper ; 
thus the farenaceous seeds of oats, barley, rye, &c. : 

The oxymuriate of lime appears to communicate a fine bloom : 
and as this acid may be employed to extract the lime after the 
process of depilation, so the salt of oxymuriate of lime may be 
employed afterwards to improve the bloom, so requisite to those 
tanners who prepare for the London market. 

Two very respectable tanners have informed me that on my sug- 
gestion muriatic acid and oatmeal, and barley flour, have been 
used by them with great success. The muriatic acid renders hides. 
which are required to possess this property pleasantly flexible. 


** Les choses ne sont estimables qu’autant qu’elles sont utiles.” 


Tam, with much respect, 
Your very humble servant, 
Stowmarket, Oct. 3, 1814. J. Murray. 


P.S. One of the desiderata in tanning appears to be some good 
substitute for lime in the process of depilation. Would not this be 
effected by a stove heat? 


ArticLe VII. 


On Galvanism as a Solvent of Urinary Calculi. 
By Mr. William Stark. 


(To Dr. Thomson.) 

SIR, ¥ 

A meErHop of decomposing urinary calculi by the galvanic 
influence having been suggested by a Mr. Goring in the last 
number of your Annals of Philosophy, p. 361, 1 am induced to 
trouble you with some of the remarks which I made in a paper read 
at the Norwich Philosophical Society, Nov. 26, 1812, on that 
subject. I have no wish to take from Mr, Goring any merit that 
belongs to him in proposing a substitute for one of the most dan- 
gerous operations in surgery ; but 1 must confess I do not see that 
Mr. Goring’s suggestion promises much advantage, either with 
respect to the greater safety, or the alleviation of the sufferings, of 
patients. I would ask Mr. G. whether puncturing the bladder with 
a trochar, and introducing the appendages of a galvanic battery 
through the wound, is not attended with as much pain, and as 
much danger, as attend the common method of operating for the 
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stone? Mr. G. considers, very properly, his mode of operating to 
be a work of time; and that consideration surely is sufficient to 
reject his plan ; for how is it possible to keep a wound open a suffi- 
cient time to enable the action of the galvanic influence to decom- 
pose a calculus, without the greatest danger to the patient? 

The plan I suggested to the Norwich Society was this :—“ Let an 
instrument similar in shape to a common catheter, made with gum 
elastic, waxed silk, or any non-conducting substance, with two 
cavities, one for the wire from the positive end of the battery, the 
other for the wire from the negative end. This instrament with the 
wires to be intreduced along the urethra into the bladder till it 
touches the stone, the wires having elasticity, and an inclination to 
bend outward, would facilitate the operation, as they would then be 
easier fixed, one on each side the calculus. When so fixed, which 
a surgeon accustomed to similar operations could easily determine, 
the patient might be left at rest, and the action of the battery 
suffered to proceed. It is not to be supposed that in all cases of 
calculous affection this plan is advisable, but in those where the 
bladder contains but one concretion : and from the best information 
I can procure, it seems that, on the average, six-sevenths of those 
afflicted have but one concretion, I have no doubt of its success. 
The patient immediately after, or towards the close, of the action 
of the battery, should be suffered to drink plentifully of diluents, 
that the disunited matter may be carried off by copious evacuations 
of urine.” 

When the above suggestions were made, I intended to have tried 
experiments to ascertain the time and intensity that certain caleuli 
required for their decomposition, by first analyzing the different 
strata of them, and submitting them to the action of batteries of 
different powers ; but the difficulty of procuring calculi, and the 
want of leisure, have at present frustrated my intention. 

The objection which Mr. Goring makes to the introduction of 
any instrument up the urethra surely is not well founded, and 
certainly not liable to thg risk, pain, and inconvenience, of the 
method he proposes. I dare say every person is acquainted with 
some one in the circle of his friends who is obliged to perform such 
an operation himself daily, at least it falls to my lot to know many 
who are obliged to do it, and without the least danger. However, 
so satisfied am I that the power of the galvanic influence is suflicient 
to accomplish the desired object, that were I so unfortunate as to be 
afflicted with the malady, I would cheerfully submit to a trial of it, 
Experiment must prove whether the plan which I suggested in 
1812, Mr. Goring’s, or any other, is best adapted for its aceom- 
plishment. 

* Palmam qni meruit ferat.” 


Yours, 


Norwich, Nov, 12, 1814, Witiram STARK. 
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Articte VIII. 
Answer to Mr. R. Phillips’s Animadversions on Mr. Hume. 


(To Dr. Thomson.) 
SIR, 

Your Correspondent, Mr. R. Phillips, affords another example 
of human imperfection, that we are all “ prone to complain ” and 
often to publish too, without any reason or foundation. 

Much of his valuable time, and more than nine-tenths of his 
letter to you, might have been spared, had he only looked into one 
of the volumes of your own System of Chemistry. There he would 
have found that, instead of dashing intc a stream of words, studied 
expressions and polished sentences, you have in a single line said 
all that was necessary to correct where there was assuredly on 
my side no intentional plagiarism ; for, speaking of the super- 
sulphate of barytes, you say in a note, ‘“* Mr. Hume has also 
mentioned it, but the fact was well known to chemists.” To your 
decision I have long ago assented, and have also abandoned all 
claim to priority respecting the super-sulphate of strontian, after 
T found that Mr. Clayfield, of Bristol, had anticipated my obser- 
vations. 

Mr. R. Phillips is equally unfortunate in the two experiments 
quoted from M. Sage; he has drawn inferences diametrically 
opposite to those of all the chemists who have written upon the 
subject, especially those of France. In these experiments there 
is neither water of solution nor water of crystallization; there is 
no guide to direct future operators to avoid such errors as I shall 
presently quote; nor is there any room for asserting, that putting 
a quantity of carbonate of barytes into either of the two acids, 
although it be granted that in such a case it must be converted into 
a nitrate or muriate, is precisely the: same as adding these salts _ 
or more particularly their solutions to the respective acids. There 
is nothing here to invalidate what I have said on the subject; 
nothing detailed by M. Sage to show the direct meaning and ten- 
dency of the instructions which I took the liberty to offer, and 
which may be thus epitomized :—That such is the avidity of nitrous 
and muriatic acid for water, that they will attract even the whole of 
the water of solution from their respective barytic salts. 

When I published my paper upon this subject, it had been a 
common practice to ascertain the purity of nitrous acid, and even 
to purify it, by dropping into it a solution of nitrate of barytes ; and 
this method was pursued by some very eminent professional men. I 
recollect one case in which a Gentleman, well known as a chemist 
and mineralogist, condemned some nitrous acid which had been 
sent to Sir John St, Aubyn, which, on my proving the error, was 
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not returned. This happened above 14 years ago, and conse- 
quently was subsequent to M. Sage’s experiments. Indeed, from 
the letter to you, [| have no doubt but Mr. R. Phillips himself has 
often committed the same blunder. 

‘That M. Bouillon-Lagrange did not benefit by M. Sage’s 
example as he might have done by mine, will be evident to Mr. 
R. Phillips by the following sentence from Manuel d’un Cours de 
Chimie: “ Ce sel (nitrate de baryte) est utile pour reconnaitre la 
presence de l’acide sulfurique. On peut s’en servir pour separer 
cet acide, qui se trouve quelquefois dans l’acide nitrique, et qui 
empéche de l’employer dans des experiences exactes,” 

I shall select another case, out of a great many I could name: it 
is that of Dr. Swediaur, who, as well as M. Bouillon-Lagrange, 
must have been even personally acquainted with M. Sage, and 
could not be ignorant of the story of carbonate of barytes in the 
acids, which may now be called Mr. R. Phillips’s fable. In order 
to divest nitrous acid of sulphuric acid, the Doctor prescribes the 
following plan. Let a solution of nitrate of barytes be added until 
there be no more precipitation, “ donec nihil amplius precipitetur.” 
I trust this experiment will be closely examined by Mr. R. Phillips, 
and that he will favour your readers with the result, the nihid 
amplius; and, for my own part, it is of no moment in this experi- 
ment whether the acid contain sulphuric acid or not, for I will 
venture to predict that the experiment will prove equally amusing 
to Mr. R. Phillips or to any other operator. 

Discoveries and improvements in science invariably precede the 
dates of their being presented to the public, depending on the dis- 
position, convenience, and pursuits, of their authors, and various 
other causes. In my-own case these intervals have generally been 
of many years, and that particularly of employing silver as a test 
for arsenic, and asserting its superior efficacy, was not published 
until above 20 years after I had discovered it. It occurred to me 
while examining certain materials used in the preparation of car- 
mine, and its utility was,more distinctly evinced in subsequent 
trials, especially while analyzing a metallic ore belonging to the 
late Judge Buller. 1 might indeed appeal to many living witnesses 
that 1 am not so forward to tease the public with my writings as Mr. 
R. Phillips would insinuate. The Journals of the Royal Institu- 
tion will bear testimony that I can prefer a private communication. 
{ am unwilling to bring names forward on this occasion without 
permission of the parties; but I can recollect one case in point, 
and not unlike one of the experiments: of M. Sage, which took 
place more than ten years before my remarks on barytes were pub- 
lished. Few philosophers have contributed more effectually to the 
Philosophical Transactions than the Gentleman to whom I now 
allude, and he probably has not forgotten the short conversation that 
passed in his library, at that time in the same street and very 
hear to my residence, on our inspecting a vessel containing car- 
bonate of barytes in powder mixed with nitrous acid, and in a state 
of apparent quiescence. Iam persuaded that this Gentleman did 
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not then consider me at all ignorant of any thing respecting M. 
Sage’s experiment, or that I did not know in 1792 what I pub- 
lished in 1802 respecting barytes. 

The two physicians to whom Mr. R. Phillips alludes cannot be 
more respected by him than by me; their reputations stand very 
high, and most deservedly so; they need no panegyric from either of 
us, and can fight their own battle; therefore any allusion to them 
on the present occasion is both irrelevant and intrusive. Such an 
interposition is more befitting an hireling than one in pursuit of 
the truth, and there are various ways of engaging such charac- 
ters; for even flattery, ambition, malevolence or jealousy, is often 
as effectual a stimulus as any thing of a pecuniary nature. Who 
Mr. R. Phillips is, whether the initial be meant for Rolert, Richard, 
Ralph, or Roger, 1 have yet to learn. I am totally unconscious of 
having offended any Gentleman of the name of Phillips, much 
less any one of whom I can boast a personal knowledge.* 

- [shall now expect to be told that I have also been forestalled 
yespecting my test for arsenic; that the arseniate of silver, the 
brick-red coloured compound, had been prepared by others; that it 
had been formed before I was born, having been found in the labo- 
ratory of that busy old being, Dame Nature ; that Henckel, Berg- 
man, and others can bear testimony to the fact; and that M. 
Klaproth had frequently got hold of it, analyzed it, regenerated the 
game compound by means of nitrate of silver; but was so cruel 
and unlucky as to disregard the silver as a test, always preferring 
the acetate of lead, even to the end of the second volume of his 
valuable Analytical Researches ; thus depriving Mr. R. Phillips of 
another theme for his peevish effusions. 

- Upon the whole, Sir, and from the last paragraph of the letter, 
¥ think your Correspondent writes more from principles of enmity 
and revenge than from a desire to improve science ; and, as he 
seems to hold out a threat, I must be prepared to repel such attacks 
as I may now expect from one who is capable of treating me with 
go much malice and so little candour, 

I remain, Sir, your obedient servant, 

Zong Acre, Dec. 12, 1814. Jos. Hume, 


ArTICLE IX. 


Notices respecting the Old Silver Mine in Linhthgowshire. 
' By John Fleming, D.D. F.R.S.E. 


In the centre of the county of Linlithgow there is a small moun- 
tain group, the’ most elevated portion of which is known by the 


* Mr, Richard Phillips of the Poultry has been an acquaintance of mine these 
dozen years, aid 1 have always considered him as one of the acutest chemists in 
London, He is well known to the public by various important papérs in the 
Fhilosophical Magazine, and by his strictures on Dr. Powell’s translation of the 


last edition of the London Pharmacopeia, one of the acutest pieces ef criticism 
in the English language.—T, ; aes 
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name of the Hilderstone Hills. Cairn-paple, or Cairn-naple, the 
highest of these hills, rises 980 feet above the level of the sea, and 
commands an extensive prospect of the surrounding country. The 
summit is flat, and is composed of green-stone, in many places 
passing into basalt and wacke. 

The base on each side consists of rocks having the same dip and 
direction, and belonging to the Independent Coal Formation. At 
the western base there are many valuable beds of black coal and — 
sand-stone, and at the eastern base there are extensive strata of 
lime-stone. These all stretch to the north-east, and have a westerly 
dip. The strata of lime-stone form a bed upwards of 30 feet in 
thickness, and are covered with beds of sand-stone, slate-clay, and 
clay-iron-stone. In these the vein is situated which is stated to have 
produced at one time a considerable quantity of lead and silver, 

The lime-stone is of a blackish-grey colour, of various degrees of 
intensity. Its lustre is in general glimmering, often glistening, and 
even shining, but seldom dull. The compact fracture which it 
exhibits is in general fine splintery, often conchoidal, and some- 
times earthy. It rarely occurs with a small granularly foliated 
fracture.* When the stone contains many petrifactions of entro- 
chites, the foliated fracture is often conspicuous. It is opake, or 
very faintly translucent at the edges. 

The lime-stone contains many irregular masses of flint, and the 
same mineral not unfrequently occurs in thin beds, thus occupying 
the same place in compact lime-stone which quartz is often observed 
to hold in granular lime-stone. The petrified remains of marine 
animals frequently present themselves in this rock. The teeth of 
fishes, particularly the shark, the spines and portions of the crust of 
echini, and fragments of the trilobite of Mr. Parkinson, are but ° 
rarely found. ‘The remains of corals and shells are more abundant. 
The corals belong chiefly to the genera fungia, millepora, eschara, 
orbitolites, and tubipora. ‘The shells are principally the remains of 
acephalous mollusea, some of which may be referred to the follow- 
ing established genera: pinna, modiola, corbula, terebratula, 
gryphea, and productus. There are likewise a few shells belonging 
to genera in the cephalous order of mollusca. Thus there are 
species of the genera turlo, melania, nautilus, ammonites, and 
orthocera. In the month of May last I transmitted to the Wer- 
nerian Society a description of ten species of orthoceratites trom the 
strata of this district, and chiefly from the bed of lime-stone above- 
mentioned. This establishes the fact of their occurrence in the 
Independent Coal Formation, and thus proves that they are not 
een to the lime-stones of the transition period. This point had 
n ascertained in Scotland upwards of 20 years ago by the late 


* One specimen of granularly foliated lime-stone from this bed is of a greyish 
black colour, and is much impregnated with bituminous matter, a small portion of 
which pervades the whole bed, 
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Rev. David Ure, Minister of Uphall, in Linlithgowshire. This 
Gentleman, in his History of Rutherglen and East Kilbride, pub- 
lished at Glasgow in 1793, describes and figures two species of this 
genus which he found in strata belonging to the great coal-field of 
Lanarkshire. 

' Having stated these facts in illustration of the natural history of 
the strata which the metalliferous vein is said to have traversed, I 
shall now mention a few circumstances concerning the vein itself 
with which I have become acquainted. Sir Robert Sibbald, in his 
Scotia Illustrata, published in 1684, part first, page 31, gives the 
date of its discovery, and records the name of the discoverer’: ‘ In 
Lothiana Occidentali, ad tria milliaria a Limnucho Austrum versus, 
in monte qui Cairne-papel dicitur, tempore Jacobi Sexti primi 
Britanniz Monarch, ab Alexandro Mund Carbonario inventa est 
Argentifodina, ubi purius argentum, idque majore proportione, ex 
lapide rubro extractum fuit.” The same author, in his History of 
the Sheriffdome of Linlithgow, 1710, p. 27, adds a little to his 
former description : ** In Hillderstone Hills is the silver mine, which 
afforded much silver at the first working of it: a part of the melting- 
house is yet to be seen: and amongst the adifes to the mine, the 
richest was that called God’s Blessing. The spars are of different 
colours; some are white, and others of a red colour.” ‘Tradition 
says that this mine was abandoned in consequence of the roof of 
the workings falling down, and a great increase of water taking 
place, In hopes of overcoming these obstacles, the proprietor, the 
Earl of Hopetoun, some years ago made an attempt to re-open the 
mine. He brought some workmen from his mines at Lead Hills, 
and employed them in boring and sinking shafts in the neighbour 
hood of the old workings. But the information thus obtained was 
considered of little importance, and a stop was put to all further 
investigation. 

The ruins of the old smelting-houses are still visible, and consi- 
derable heaps of rubbish surround the openings of the old shafts ; 
but as no access to the mines can now be obtained, no precise 
information can be procured concerning the quantity or value of the 
ore, or the constitution and extent of the vein. In a lime-stone 
quarry about 200 yards to the east of the old workings the outgoing 
of a vein is distinctly seen, which traverses the strata in the direction 
of their dip, and is filled with soft clayey marl, and contains masses 
of impure lime-stone, together with lead glance and heavy spar. It 
runs towards the place where the former workings were carried on, 
but does not appear to have been a portion of the principal vein, as 
the old shafts have not been sunk in the direction of its line of 
bearing. Judging from such circumstances, the principal vein must 
have traversed the strata in the line of their stretch. “To the south 
of the old workings there are indistinct appearances of a vein of 
green-stone running in a northerly direction; but the,nature of this 
yein cannot be ascertained by inspection of the surface, which is 
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deeply covered with soil. The heaps of rubbish in the neighbour- 
hood of the mine are now our surest guides, and in them the fol- 
lowing minerals may be observed :— 

1. Heavy Spar.—This appears to have occurred in great quantity 
in the vein, and may even be observed filling up some small rents 
in the adjacent rocks. It is usually of a reddish colour, sometimes 
white, and presents the following sub-species. Heavy spar earth, 
found as a coating to the cavities of the other sub-species. Granular 
heavy spar is very abundant, and in some specimens appears to pass 
into compact heavy spar. Curved lamellar heavy spar is in small 
quantity at the old workings, but occurs abundantly in the cross vein 
mentioned as opening into the lime-stone quarry. Straight lamellar 
heavy spar appears in greatest plenty, usually compact, sometimes 
crystallized in the form of a rectangular four-sided table, having.all 
the terminal planes levelled. In these sub-species of heavy spar the 
ores of the following metals occur either imbedded or disseminated. 

2. Lead.—Lead glance was the ore sought after, and yielded so 
considerable a proportion of silver as to bear the expense of extrac- 
tion. All the pieces of this ore which I have seen are broad 
foliated. 

3. Nickel.—Both the ores of this metal are to be found here, but 
in small quantity. The copper nickel is in roundish pieces, from the 
size of a pea to that of a pigeon’s egg. The nickel ochre sometimes 
occurs as a coating to the preceding species, and likewise fills small 
cells in the heavy spar, where it appears to hold the rank of an 
original deposition. 

4. Cobalt.—I have not observed any of the alloys or oxides of 
this metal; but the arseniate of cobalt, or cobalt crust, fills the 
cavities of the heavy spar, and is spread as a coating on its surface. 

5. Zinc.—The only ore of this metal whichis here observable is 
a small portion of brown llende. ‘The same ore associated with lead 
glance. Iron pyrites, brown spar, and lime-spar, may be observed 
in many of the small veins which traverse the strata of lime-stone 
in this district. 

Amidst the rubbish may also be observed masses of calcareous 
sand-stone and indurated clay. After heavy rains, when fresh 
portions of the rubbish have been exposed, the poultry which feed 
near the place are observed to sicken and die. Are we to consider 
the cobalt crust as the cause of the mischief? 

The rarest ores enumerated above are those of nickel and cobalt. 
These have been found in other places of Scotland, but not situated 
in the same kind of rocks. Some time ago I observed among the 
manuscripts of the late Dr. Walker, Professor of Natural History 
in the University of Edinburgh, a short notice of his having between 
the years 1761 and 1764 found copper nickel and nickel ochre in 
the mines at Lead Hills and Wanlockhead. ‘These mines are 
situated in transition rocks, Hence we must consider nickel as 
belonging not only to the primitive class of rocks, but to the tran- 
sition, and even to a new member of the floetz class, 
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At the old silver mine at Alva, in Clackmananshire, cobalt crust 
occurs in the cavities of heavy spar associated with native silver. The 
vein is situated in trap rocks, which are included in the old red 
sand-stone.* 1 have heard that the ores of cobalt occur in other 
parts of Scotland; but at present Iam ignorant of the nature of 
the rocks in which they have been found. 

I regret that these notices are so imperfect and unsatisfactory in 
those particulars which have a reference to the nature of the vein, 
But as they establish the existence of the ores of nickel and cobalt 
as inmates of the Independent Coal Formation, I have ventured ta 
communicate them to your readers. 


Manse of Flisk, Fifeshire, iu 
Nov. 12, 1814, 


ARTICLE X. 


An Address to those Chemists who wish to examine the Laws of 
Chemical Proportions, and the Theory of Chemistry in general. 
By Jacob Berzelius, M.D, F.R.S. Professor of Chemistry in 
Stockholm. - 


Mr. Da ron has published in the Annals of Philosophy, vol. iii. 
p. 174, Observations concerning my memoir On the Cause of Che- 
mical Proportions. It has given me pain to think that the respect- 
able Dalton has taken my ideas on the corpuscular theory as a 
criticism on his, between which he has pointed out the difference. 
I think I have expressed myself in that memoir with sufficient pre- 
cision to make the reader sensible that I neither meant to give the 
opinions of Dalton, nor a correction of them. There is a ve 
essential difference between the researches of Mr. Dalton and 
myself. Mr. Dalton has chosen the method of an inventor, by 
setting out from a first principle, from which he endeayours to 
deduce the’ experimental results. For my own part, I have been 
obliged to take the road of an ordinary man, collecting together a 
number of experiments, from which | have endeavoured to draw 
conclusions more and more general. I have endeavoured to mount 
from experiment towards the first principle; while Mr. Dalton 
descends from that principle to experiment. It is certainly a great 
homage to the speculations of Dalton if we meet each other on the 
road, 

Amovg the numerous experiments which I have myself made 
relative to this subject, there are some which do not appear to agree 


* Yhave reason to conclude, from observations which T made this summer, that 
the country between the Lomonds on the south, and Stonehaven on the north, 
including the Ochils, afd the hills in the neighbourhood of Perth, Dundee, Red. 
head, and Montrose, is composed of rocks belonging to the old red sacd-stone, 
Upon the southern extremity of these rocks the great coal-field of the Forth rests, 
and occupies the situation of a newer deposition. 
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with the atomic theory so well as the rest; and which of course I 
have not been able to explain in a satisfactory manner. There are 
others whose existence is not a necessary consequence of the atomic 
theory of Mr. Dalton. These, in my opinion, prove that there is 
still something wanting in that theory, and which must be added to 
it in order to render it more complete. In my memoir On the 
Cause of Chemical Proportions I have endeavoured to draw the 
attention of the reader to these difficulties. Mr. Dalton has endea- 
voured to remove them, but with a levity which ] did not expect 
from him, and which appears to me injurious to the science. He 
begins with pointing out the reasons why he cannot be of my 
opinion respecting the relative size and form of the atoms, &c. I 
must observe that at the bottom of every speculation in the exact 
sciences there always remains something which cannot be verified by 
experiment, and on which, of course, the imagination is at full 
liberty to indulge. The reveries of one man may be more ingenious, 
more interesting, and more probable, than those of another; but 
the science never gains any thing by disputes about subjects which 
are not susceptible of proof, I shall therefore pass over that part of 
the question in silence. 

Mr. Dalton states that the electro-chemical polarity of the atoms 
makes no necessary part of the atomic theory, such as he maintains; 
nor did I ever mean to convey any such idea to the reader. For 
my own part, in considering a corpuscular theory of chemistry, I 
conceived that it should constitute the fundamental theory of the 
science ; and instead of being occupied with a part of the pheno- 
mena, ought to embrace the whole. But when we treat of atoms 
in a chemical theory, we ought to endeavour to find out the cause 
of the affinity of these atoms. We ought to endeavour to combine 
researches respecting the cause why atoms combine with researches 
into the cause why they combine only in certain proportions, J do 
not consider the conjectures which I hazarded on the electro-che- 
mical polarity of the atoms as of much importance. I scarcely 
consider them in any other light than as an ideal speculatidn deriving 
some little probability from what we know of the chemical effects 
of electricity, Yet the ideas on the relation of atoms to their 
electro-chemical properties, ought in my opinion to constitute an 
essential part of the corpuscular theory of chemistry, such as I 
view it; because I consider it as the duty of a man of science to 
endeavour to reach the first principle of the science, even though it 
should be actually impossible to attain it. 

Mr. Dalton disapproves the idea which I announced, that we 
ought not to suppose an atom composed of 2A + 2B,2A+3B, 
&e. He thinks that such combinations take place, though but 
seldom. He inclines even to the idea that olefiant gas may be 
composed of two atoms of carbon to two of hydrogen, placed in 
the Src of a rhombus, those of hydrogen being at the extremities 
of the longest diameter. Is there a chemical fact which counte- 
nances such an idea of the construction of the atoms of olefiant 


124 An Address to’ Chemists. [Fzs. 
gas? If there be, the notion may be considered:as an interesting 


conjecture ; but if there be no such fact, the notion is a mere 
dream. ‘There can be no doubt that if we give free liberty to our 
imagination in this manner, the science will degenerate into a mass 
of vain speculations, of no utility whatever, because founded on 
nothing but imagination. My idea, that in every inorganic com- 
bination one of the elements enters as unity, is founded on the 
circumstance that in all the inorganic bodies which I have analyzed, 
and I have analyzed a great number, I have found it to be so. 
Besides, if this were not the case, it is evident that all traces of 
chemical proportions would disappear in combinations which consist 
of various oxides, and could only be perceived in the most simple 
combinations, I have then founded my opinion on experience. Can 
Mr. Dalton produce an instance in which this opinion is obviously 
inaccurate ? 

Mr. Dalton then proceeds to remove the difficulties which I 
found attached to the corpuscular theory. I shall pass by the first, 
which he finds that I myself have obviated in a manner conformable 
to his opinion. The second difficulty consists in this—I have found 
compounds which are represented, for example, by AO? + 1; BO, 
which is contrary to the views of the atomic theory ; while a com- 
bination of A O° + B O® does not exist, although it be con- 
formable to that theory. Mr. Dalton removes the first part of these 
difficulties, by saying, “ the body B in such a case has in reality 
three atoms of oxygen for one of metal, and the union iu question 
is 2 A O9 + B O%.” I have given two examples of which Mr. 
Dalton has said nothing. These examples are the subarseniate of 
lead (As OF + 14 P O%), and the subsulphate of copper (S O* + 
14 Cu 02). It is evident that neither of these examples admits the 
explanation by which Mr. Dalton has endeavoured -to remove the 
difficulty; for neither the oxide of lead nor copper can contain 
three atoms of oxygen. Mr. Dalton adds merely, that he considers 
with Proust, minium as a compound of yellow oxide and brown 
oxide of lead; from which it seems to follow that he considers the 
subarseniate of lead as As O° + 3 PO. But what reason has Mr. 
Dalton to consider minium as composed in this manner? The 
necessity of it for his theory? . But this necessity proves nothing as 
long as the theory itself is sub judice, which it probably will be for 
a long time to come. We may likewise explain the subsulphate of 
copper by supposing sulphuric acid composed of S + 60, or black 
oxide of copper Cu + O, and of course the protoxide 2 Cu + O. 
But here lies the difficulty ; for we have other reasons for consider- 
ing the acid as S + 3 O, and the oxide Cu + 2 O. These diffi- 
culties cannot. be removed bs a stroke of the pen. Yet I am per- 
suaded that both myself and Mr. Dalton will in time make use of 
these very difficulties to determine the true number of atoms in 
such and such compound bodies; but we must in the first place 
make a much greater number of experiments on these subjects than 
we possess at present; for it is not speculation alone, but experi- 
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ment guided and accompanied by speculation, that can give us new 
information. Let me be allowed here to give an example. Hydrate. 
of iron is so composed that the oxygen of the oxide is twice that of 
the water; but both Mr. Dalton and myself give to this oxide three 
atoms of oxygen. This hydrate, then, is F O° + 11 H*°O. [ 
should certainly be disposed to explain this at once, by supposing 
that the oxide of iron contains six atoms of oxygen. But in order 
to see whether there be other proofs for such an idea, let us run 
over the combinations of the oxide of iron with other bodies. Let 
‘us examine, for example, the combinations of this oxide with acids 
which contain six atoms of oxygen, but which in their neutral 
saline combinations contain only three times as much oxygen as the 
base. If in these neutral combinations with these acids, the .red 
oxide of iron does not constitute an exception to the general law, it 
ought likewise to contain six atoms of oxygen ; for otherwise in the 
arseniate or chromate of iron there would be for each atom of iron 
half an atom of arsenite or chromium. Let us extend these re- 
searches still farther, and examine if the arseniates, chromates, &c. 
can be formed with oxides in which there is evidently no more than 
three atoms of oxygen, &c. ‘the ultimate result of our researches 
will probably be that four and six atoms of oxygen, instead of three, 
are much more general than we have hitherto supposed ; and that 
not only oxide of iron, but silica and various other oxides contain - 
in fact six atoms of oxygen instead of three. 1 suppose that Mr, 
Dalton will agree with me that by such researches we may render 
much more complete the beautiful theory for which he feels himself 
so much interested, and for which we are in a great measure in- 
“debted to him. 

1 have considered it as a great difficulty attached to the atomic 
theory that it does not explain the laws concerning the combina- 
tions of the oxides with each other, namely, why the oxygen in the 
one is always a multiple by a whole number of that in the other. 
Mr. Dalton removes this difficulty by saying, ‘It is not the peculiar 
business of the atomic theory to explain it any more than to show 
why all the metallic oxides do not mutually combine with each 
other.” But we must recollect that the principal circumstance in 
favour of the atomic theory is, that it gives a mechanical and very 
satisfactory cause why elementary atoms unite only in proportions 
which are multiples of each other. We have observed likewise 
that the compound atoms, that is to say, most of those which 
contain oxygen, combine likewise in a multiplex ratio, provided we 
attend only to the oxygen which they contain. It is clear that this 
must be owing to a cause similar to that which occasions similar 
proportions between elementary atoms; but the atomic theory 
throws no light on the subject. ‘Vhis must be admitted as some- 
thing still wanting in the theory ; for when a theory only explains 
one half of the phenomena which result from the principle which 
regulates these phenomena, it is surely incomplete. I differ, then, 
from Mr. Dalton, and must continue to consider the ‘atomic theory 

: ( 
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as imperfect, and as clogged with difficulties, till it give us satis- 
factory explanations of all the phenomena relative to the chemical 
proportions. I donot think that we are very far from this expla- 
nation, but this is not the place to dilate upon the subject. 

Mr. Dalton continues to observe, that the difficulty presented by 
the new oxide of iron of Gay-Lussac has been employed by me 
in a manner “ particularly uufortunate.” Had not Mr. Dalton 
thought it of importance to the science to express his opinion of 
the first pages of my memoir, before he was acquainted with its 
general tenour and termination, he’might have seen how I myself 
removed the difficulty in question, both in the memoir itself, and 
by my analysis of the magnetic iron ores, where I have shown that 
the numbers given by Gay-Lussac are inaccurate. (Forsik til et 
System for Mineralogien. Stockholm, 1814. p.97.*) As to the 
expression which Mr. Dalton has employed, “ particularly unfor- 
tunate,” I should have been glad to be deceived respecting it, by 
too little knowledge of the exact meaning of the phrase. 

Mr. Dalton finishes his observations by endeavouring to remove 
the difficulties which the composition of organic bodies presents, 
in which the number of elementary atoms is often very great. EI 
had instanced the atom of oxalic acid as an example of the compo- 
sition of organic bodies. ‘The method employed by Mr. Dalton to 
remove that difficulty deserves attention. ‘‘ Were it,” says he, 
“‘ a matter of necessity, an anatomist might conceive one atom of 
hydrogen surrounded by nine of carbon, and the compound globule 
te have 18 of carbonic oxide adhering to it. But this would be an 
atom truly formidable in every sense of the word, as the least 
friction must be supposed capable of producing a violent explosion 
of such a mass of elasticity. Icannot, however, doubt that Dr. 
Berzelius having resumed the consideration, will very soon discover 
and acknowledge that his analysis is incorrect.. In the mean time, 
I shall give my reasons for believing it to be so.” 

The tone of confidence with which Mr. Dalton finds me in the 
wrong in this passage has surprisec me a little, and so much the more, 
that “ any chemist is competent to satisfy himself on this head with- 
out appealing to authorities.” As to the organic atoms, and the diffi- 
culties which they present, it would be too long to discuss them here. 
1 therefore refer the reader to a set of experiments on the subject, 
which I am at present publishing in the Annals of Philosophy. As to 
my experiments on oxalic acid and oxalate of lead, I acknowledge 
that on repeating them I have found slight inaccuracies ; but none 
of these have been in favour of Mr. Dalton’s opinion. I have- 
found that the oxalate of lead had given me rather too little oxide 
of lead, and oxalic acid rather too much hydrogen. Mr. Dalton 
has candidly stated his manner of analyzing the oxalate in question, 
and the resuit which he obtained. J shall likewise state mine. I 


* An English translation of this interesting work has been published, to which 
the reader is referred, T, 
1 
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prepared oxalate of lead by pouring a solution of pure oxalic acid 
into a solution of pure and neutral nitrate of lead. J did not em- 
ploy acetate of lead, because that salt combines in part with all the 
substances which precipitate from it, as I have shown in‘ my expe- 
riments-on carbonate of lead, and more particularly in my Essay 
on Organic Combinations. Oxalate of lead contains no water of 
combination ; hence it is easily dried, and requires only to be 
heated.a few degrees above the temperature of the atmosphere. I 
burnt it in a capsule of thin glass, of which I had exactly deter- 
mined the weight. I heated it in the flame of a spirit lamp, 
taking care to apply the first heat near the edge of the glass, and 
advancing gradually to the centre. The oxalate takes fire and 
burns quietly. When the whole is burnt I allow it to cool. 1 now 
weigh the glass with the oxide which it contains. This oxide is 
mixed with a small quantity of metallic lead, reduced by the char- 
coal of theacid. I dissolve it in distilled vinegar, wash the residual 
lead, dry it, and weigh it. To the weight of the oxide found, 1 
add the quantity of oxygen requisite to convert the metallic lead 
into oxide. By this method of experimenting, oxalate of lead 
gave me 75°46 per cent. of oxide of lead. 1 would not recom- 
mend to the reader to repeat this experiment in metallic vessels, as 
of platinum or iron. When platinum vessels are used, I find that 
nine times out of ten the reduced lead unites with the platinum 
and spoils it. As to iron, every body knows that it increases in 
weight in the fire. As to the water which I found in effloresced 
oxalic acid, and to the difference between the result of the ana- 
lyses of oxalate of lime, and of my analysis of oxalate of lead, 
Mr. Dalton will.give me leave to refer him to the experiments of 
those, who in their analysis of oxalate of lime, have not neglected 
the water of combination contained in that salt. 

When I endeavoured to draw the attention of chemists to the 
difficulties in the atomic theory, it was not my intention to refute 
that hypothesis. 1 wanted to lay open all the difficulties of that 
hypothesis, that nothing might escape our attention calculated to 
throw light on the subject. I wished the experiments to verify the 
theory ; and I should have considered it as absurd, if I had taken 
the opposite road. I placed beside the corpuscular theory, a theory 
of volumes; because that theory is in some measure connected 
with facts which may be verified. ‘To those who think that the 
theory of volumes may be fatal to the corpuscular theory, I would 
observe, that both are absolutely the same thing; but that the 
theory of volumes has this immediate advantage over the other, 
that it may be more easily verified. Let us suppose for a moment, 
that the theory of volumes were absolutely demonstrated. We 
would then ask, what is the difference between a solid and a gaseous 
body? The answer would restore to the corpuscular theory its 
rights. {t would be demonstrated by that of volumes, The only 
difference between the two theories consists in the words atom and 
volume, that is to say, in the state of aggregation of the elements. 


128 An Aildress to Chemists. [Fen. 


Chemical proportions begin to be more generally studied; but 
chemists are not agreed about the laws which regulate them. One 
party waits the opinion of those whom they consider as authorities ; 
and these last appear to suspend their judgment, because the 
opinion requires to be verified by experiments, the number and 
difficulty of which is revolting to their minds. Let me be per- 
mitted to point out here, what in my opinion ought to be the 
principal object of their examination. 

Chemical proportions depend upon two cardinal points: 1. The 
proportions in which the elementary atoms unite. 2. The propor- 
tions in which the compound atoms combine. The first of these is 
a necessary consequence of the atomic theory; and as the number 
of combinations which it includes is very limited, almost the whole 
of them have been examined, without finding a single exception to 
the law. Hence this point is very generally admitted. The case 
is very different with the second point. It includes an almost in- 
finite number of compounds, varying in their elements as to the 
number of compound atoms which they contain. I have examined 
a great number of these substances, and as they are for the most 
part composed of oxides, I paid particular attention to the oxygen 
which they contain. The laws which I considered myself as en- 
titled to establish from these experiments are well known. 

The first cardinal point being established we must endeavour to 
establish or refute the second. If the accuracy of my experiments 
be admitted, I think their number is such that the second point 
also may be considered as verified. If this accuracy be not ad- 
mitted, it is obviously necessary to repeat my experiments, and 
produce other analogous ones. My experiments have informed me 
how very difficult and even painful this kind of labour is ; but it is 
absolutely necessary. 1 know of only two chemists who have 
hitherto occupied themselves with this examination, namely, 
Mr. Vogel, of Bayreuth; and Dr. Thomson, of London. The 
first undertook the analysis of a set of double salts, mostly con- 
taining water of crystallization; that is to say, composed of three 
or four oxides. The results which he obtained corresponded with 
the law. Dr. Thomson has in a theoretic dissertation gone over a 
great number of saline combinations. He inclines to admit the 
law. 
~ This law is of much more importance than may be supposed at 
first. It deserves therefore the most careful and impartial exami- 
nation. Were it not for this law, no combination composed of 
several oxides could be calculated, nor any analysis verified in a 
decisive manner for the theory. For it is clear, that if there be 
combinations expressible, for example, by 2A 0° + 4B O? 
+ 7CO +5HO; or if nature were to allow us to change 
the numbers in the formulas in any manner whatever, in such a case, 
all idea of determinate proportions would disappear, in proportion 
as these combinations became more complicated. 

It is likewise by means of the law concerning the combination 
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of oxides with each other, that we can hope to penetrate into the 
secrets of organic composition. When that law is demonstrated, 
the theory of chemical proportions may be considered as esta- 
blished. * 

It is absolutely necessary, that’ every person who repeats .an 
analysis in order to ascertain its accuracy, should be acquainted 
with all) the requisites to make an exact atialysis, in the same 
degree as the author of the work which he proposes to examine. 
Otherwise, he takes upon him to judge his master. Accurate 
ehemical analysis is half an art, half a science. He who does not 
unite beth in one, will never be in a condition to make an exact 
analysis." We must always chuse that method in whieh the pre- 
cision of result depends the least on the dexterity of the operator. 
We must likewise beable, from long experience, to avoid all the 
circumstances by which the result would be rendered inaccurate, 
that neither from forgetfulness, carelessness, or ignorance, we may 
neglect to observe and remove them. These circumstances are 
generally of such a nature that chemists usually pay no attention to 
them; yet they are of considerable importance when our object is 
to obtain the utmost possible accuracy. ‘The most skilful chemist 
will continue long an apprentice in the art of analysis, if he has 
aot been in the habit, from the commencement of his studies, to 
attend to these circumstances. Long experience is even often 
necessary before we discover their existence, unless we have the 
advantage of being informed by others. 

When we have to judge between two different analytical methods, 
or between two different chemists, we must he well acquainted 
with the methods employed ; and boih the method and the repu- 
tation of the author ought to enter for something in our judgment. 
If, for example, we have to compare two experiments on the com- 
position of a metallic oxide, one of which was made by dissolving 
the metal in nitric acid in a phial, from which the acid was then 
evaporated, and the residue exposed to a strong heat: if the other 
was made by precipitating the solution in nitric acid by means of 
an alkali, filtrating, &c., it is presumable, that supposing the same 
dexterity in the operators, the first experiment is more accurate 
than the second, because it has been less exposed to the influence 
of circumstances. It is necessary, however, that he who judges of 
two results, should know the circumstances that may render the 
one or the other inexact. We must know, for example, that the 
first experiment can scarcely have any other error, than giving too 
great a quantity of oxygen to the oxide. ‘This may be either owing 
to the application of too little heat, or (which is more usual) to 
the glass not having resisted the action of the nitric acid during the 
evaporation, so that a little nitre is formed, the acid of which in- 
creases the weight of the oxygen that we think we have found. 
(This circumstance long deceived me in my first experiments before 
1 perceived it.) The other method of operating can have no other 
error than indicating too little oxygen, if ammonia has been em- 
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ployed to precipitate the oxide. But if a fixed alkali has been 
employed, the result may be too great, as well as too small; for if 
the precipitate has not been well washed, there will remain in it 
nitrate of potash or of soda. Or if too much alkali has been em- 
ployed in precipitating, a portion of that alkali for the most part 
combines with the oxide, and cannot afterwards be removed by 
washing. But I should never have done, were I to point out here 
all the circumstances requisite to make an accurate analysis, and to 
judge of its accuracy. 

It is obvious, that the theory of chemical proportions is inti- 
mately connected with the general theory of chemistry; but it is 
necessary, that those who labour either to examine it, to verify it, 
to extend, or apply it, should have their eyes constantly fixed upon 
the whole of chemistry. They must not adopt any theoretical 
explanation, till they have seen that it is not in contradiction with 
any other part of the theory, which we have reason to consider as 
well founded. This is a circumstance which chemists often neg- 
lect, though it is of the highest importance ; and without attending 
to it, we cannot expect to make any valuable improvement in the 
theory of chemistry. Long custom is necessary, and a very ex- 
tensive acquaintance indeed with chemistry, to have, so to speak, 
the whole science before our eyes, in order to be able to judge, 
without long reflection, whether an ingenious explanation of some 
phenomenon be inconsistent or not with some other part of the 
theory. It is from not attending to this circumstance, that che- 
mists of the greatest distinction sometimes adopt ideas respecting 
some points, which are inconsistent with other opinions equally 
adopted by them. 

I shall here give an example of this. Dr. Thomson, whose 
merits as a skilful chemist do not stand in need of any panegyric 
from me,has examined, (Annals of Philosophy, ili. 139,) the 
laws relating to the combination of oxides with each other; an 
examination for which chemists are much obliged to him. He 
then says, ‘¢ the more I have examined this law, the more correct 
in general does it appear.” In the same volume, page 106, speak- 
ing of iodine, this philosopher expresses himself as follows: “ How 
much these new discoveries must alter the presently received 
chemical theory, and how they serve to confirm Davy’s opinion 
respecting muriatic acid, is too obvious to escape attention.” But 
had the author at this moment called to his mind the constitution 
of the submuriates with water of combination, he would have 
found that the laws concerning the combination of oxides, and the 
theory of Davy respecting muriatic acid, are absolutely irrecon- 
cileable ; and that either the one or the other of these must be 
abandoned as erroneous. If, at this time, the external resem- 
blance of crystallized iodine to the oxide of manganese crystal- 
lized had recalled the last of these to his mind, he would perhaps 
have found, that it is not more difficult to conceive how the first 
disengages an excess of oxygen to combine with the bases, than 
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how the Jast disengages an excess of oxygen to combine with the 
acids.* 

But I have allowed myself perhaps to be carried too far by ideas 
which have spontaneously followed each other in my mind. I 
hope, however, that I have drawn the attention of the reader to 
circumstances which may be of some importance in the exami- 
nation of chemical proportions, as well as in the theory of chemistry 
in general. 


ArricLe XI. 
Magnetical Observations at Hackney Wick. By Col. Beaufoy, 


Latitude, 51° 32’ 40°3" North, Longitude West in Time 6”45:%,. 


1814, 


Morning Observ. Noon Observy. Evening Observ. 
2 TS Seal, Ze cocks SENS aE SRS OE, aida aE Be 
Hour, | Variation. | Hour. | Variation. | Hour. | Variation, 


_ —— |. — 


Dec. 18] 8h 50'/24° 17’ 27”) 1h 25¢/24° 217 gi" 


= 


Ditte 19} 8 45 |24 23 37) 1 45 |24 24 36 
Ditto 20} 8 30 |24 21 50/1 30 |24 21 52 
Ditto 21} 8 45 j24°19 17) 1 45 |24 2 03 
Ditto 22} 8 45 24 17 28|/—- —|—~ — — z ed 
Ditto 23) 8 45 |24 16 29) 1 20 (24 21 33 > ia 
Ditto 24, 8 45 (24 15 26/— —|— — — ay g 
Ditto 25] 8 45 (24 17 00/1 20/24 22 OT] ' 3B 2 
Ditto 24.— — |- — ~— 1 20 |24 20 48 ~ ~ 
Ditto 27] 8 45 24 16 28] 1 25 (24 20 05} & > 
Ditto 2833— —|— — —|1 25 |24 19 55 
Ditto 29} 8 45 24 17 13] 1 35 {24 19 35 
Ditto 30|\— —|— — —j1 35 |24 20 28 
Ditto 31|— —I— — —j1 30 124 19 45 
1814, 
Mean of Morning at 8h 44/,,.., Variation 24° 18’ 022 
Observations <Nobon at 1 30,.... Ditto 24 20 36 : bigs 
in Dec, Evening at— —.,,..., Ditto — — — Notobs, 
Morning at 8 41..... Ditto 24 16 20 ‘ West 
Ditto in Noy, 2 Noon at I 40,.... Ditto 24 20 37 ge 
Evening at— —....,. Ditio — — — Notobs, 


* T must make a remark here, It has already struck me more than once, that 
Dr. Berzelius and myself reason from different principles; for he has frequently 
pointed out facts which he said were inconsistent with the theory of muriatic: acid 
by Davy, when I myself could not perceive any inconsistency in them, Even in 
the present example, I feel myself in the same predicament, I am unable to see 
any inconsistency between the facts established respecting the submuriates, and 
the opinions L entertain respecting chlorine. But if Dr, Berzelius will state this 
inconsistency in plain terms, so that I can see what he means, I shall examine it, 
and if 1 find it to be as he says, I shall be very ready to embrace hie 
opinion,—T, 
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Mean of Morning 
Observations Noon 

in Oct. Evening 
Morning 
Noon 
Evening 


Ditto in Sept. 
Morning 

Ditto in Aug. ¢ Noon 
Evening 
j Morning 


Noon 
Evening 


Ditto in July. 


Morning 
Ditto in June. | Noon 
Evening 
Morning 
\ Noon 


Evening 


Ditto in May. 


Morning 
Noon 
Evening 
Morning 
Noon 
Evening 


1 
1 
{ 


Ditto in April. 
Ditto in March. 


Noon 
Evening 
Morning 
Noon 
Evening 


Ditto in Feb. 


Ditto in Jan. 


1813. 
Ditto in Dec. 


Morning 
Noon 

Evening 

Xeon 
Ditto in Nov. + Noon 

Evening 

J Xoon 
Noon 

Evening 


Morning 
Noon 
Evening 


Ditto in Oct. 


Ditto in Sept. 


Morning 
Noon 
Evening 
Morning 
Nuon 
Evening 
Morning 
Ditto in June. } xeon 
Evehbing 


Ditto in Aug. 


Ditto in July. 


Morning 
Ditto in May. J Noon 
Evening 
Morning 
{Noon 
Evening 


Ditto in April. 
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at 8 39',.... Variation 24° 14’ 


at 


1 


at — 


at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 
at 


8 


sce ahaa ke sik coi al a ge ay ee ae Fe 


42 ..... Ditto 

Daejas Ditto 
32 ..... Ditto 
39 ..... Ditto 
19 .....,Ditto 
30 ..... Ditto 
SO) owe na POKCEO 
57 ..... Ditto 
Al ..... Ditto 
42 ..... Ditto 
58 ..... Ditto 
44 ..... Ditto 
30 ..... Ditto 
Re eianien EEO 
45 .... Ditto 
44 ..... Ditto 
$8 2... Ditto 
45 ..... Ditto 
A8 ..... Ditto 
29 ..... Ditto 
52 ..... Ditto 
52 i sce Motto 
LL ois .- Ditte 
47 ..... Ditto 
Te copes LRItO 
— ..... Ditto 
52 enna Tito 
53 ..... Ditto 
— ..... Ditto 
53 ..... Ditto 
51 ..... Ditto 
— ..... Ditto 
AO ..... Ditto 
54 ..... Dilto 
—..... Ditto 
45 ..... Ditto 
59 ..... Ditto 
— ..... Ditto 
53 ..... Diito 
02 .... Ditto 
03 ....- Ditto 
44 .,.... Ditto 
02 ..... Ditto 
05 ..... Ditto 
3T ..... Ditto 
“50 5 4,- «Ditto 
08 ..... Ditto 
30 ..... Ditto 
38 ... Ditto 
04 ..... Ditto 
32 ..... Ditto 
3T .<s«. Ditto 
40 ..... Ditto 
31 ..... Ditto 
59 ..... Ditto 
AG ..... Ditto 


—— 


24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 


21 
14 
23 
16 
14 
23 
16 
13 
23 
{7 
13 
22 
16 
13 
22 
16 
12 
23 
15 
14 
23 
15 
14 
20 


15 
19 
17 
20 
17 
20 
15 
22 


20 
13 


0s” 
45 
33 
17 
50 
13 
48 
31 
29 
44 
090 
10 
48 
29 
12 
13 
“4 
53 
53 
30 
29 
08 
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} West. 
Not obs. 


Not obs. 
west. 
Not obs, 


West. 


Not obs. 
} West. 
Not obs. 
i West, 
Not obs. 
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Magznetical Observations continued. 


1815, 
Morning Observ. Noon Observy. Evening Observ. > 
OS ay Pa See ee Ee 
Hour. | Variation. | Hour. | Variation. | Hour. | Variation. 

Jan. 1} 8 50/|24° 17’ O1| 1» 35/|24° 20° 04" 
Ditto 2} 8 50/24 17 50|—~ —|— — -— 
Ditto 3) 8 50 |24 17 24]1 35/24 19 46 
Ditto 4) 8 50/24 19 20/1 55/24 20 392 
Ditto 5| 8 50 (24 18 00/1 30/24 20 50 
Ditto 6) 8 45/24 17 o2|/—~ —|/—~ — — 2 a 
Ditto 7)/8 40 |24 15 48/1 40/24 19 19 : 2 
Ditto 8} 8 45 24 16 53/1 40/24 20 43 S 3 
Ditto 918 40 24 16 50|1 35 |24 19 23 4 4 
Ditto 10) 8 40 (24 16 35] 1 45 |24° 17 46 = = 
Ditto 11] 8 45 (24 14 22/1 35/24 19 00 - iz 
Ditto 12) 8 45 24 15 58|— —|— — — 
Ditto 13) 8 50 24 17 04/1 35 [24 19 30 
Ditto 14 8 45 24 18 08! 1 20/24 20 37 
Ditto 15)8 45 124 16 30/1 25 |\24 18 96 
Ditto 168 40 24 17 02/1 35 (|24 19 41 
Ditto 17/8 45 24 16 42/1 50 124 20 OI 


Comparison of the Variations in the Years 1813 and 1814, 


1813, 1814. Difference, G 

Morning ........| 24° 09’ 18”) 249° 12" 53” +. 3 35” 
April Nondt). .cty. ines] 24) SE. 20 24 23 53 +'¥2 At 
Evening. .........) 24 15 25 24 15 30 + 0 05 
Morning D cccidltbe®, 12.08 24 12 49 =) OAT 
May PIDOM s cals tase ae 24 20 54 94° 23 18 ed ag 
Evening.......... 24 13 47 24 16 14 PQ OF 
Morning ........ 24 12 35 24 13 10 7m OOS 
June RO 2 oo 24 22 17 24 22 48 TO. SE 
Evening.......... 24 16 04 24 16 18 + ‘0 44 
pow “PAE 24 14 32 294 13 29 om) £1) Os 
July ORD ois bteg. on 2 ob 24 23 04 24 » 23); 44 + O 40 
Evening. .... si...‘ 24 16 43 24 17 OO TO It 
Morning , nd aoe ae 94 15 55 24 14 13 - 1 AQ 
Aug. POON Rotana e se se: 24° 23 32 24 23° 48 + O 16 
Evening..........| 24 16 08 24 16 31 + 0 28 
Morning Ae Seer PS he”. Wee Bee. 24. JA 33 — 1 16 
Sept, OOM a coche ess cb 24 22.32 24° 93 «+17 + O 45 
Evening, .......:. 24 16 O04 21 16 50 + O 46 
Morning ge Fie +18 2A 24 14 O8 — 1 $3 
Oct, DI OODE A wched pewiea aes 94, 22. 53 24 21 45 — 1 08 
EVCNING... 602002) — — — — — _- 
Morning oe ee fly 2 Salle if ell | 24 16 20 — O 5T 
Nov. }Xonn vib tikavwda’ 24 20 24 24 20 $7 + O 18 
Evening $ .xcresealiic im: rae bare tei — om 
Morning ....se. 24 17 39 | 24 18 O28 | + 0°93 
Dec, i Ae 3 24° 20° 30 24 20 36 + 0O 06 


Bvening. ....--..64 — 


Dec. 19.—]o taking the mean ef the observations for the month 
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of December, the variation on the 19th is rejected, on account of 
its being unusually great. 

Jan. 10, 1815.—The needles vibrated between three and four 
minutes ; and in the night the wind blew very hard, with rain, 
from the west. 

Jan. 11.—At the morning observation the needles vibrated three 
and four minutes. The wind still blew very hard, and continued 
during the day. At noon the vibration of the needles was seven 
minutes. 


Rain fallen cdi noon of the Ist Dec. 


“500 4 
Between noon of the Ist Jan. ‘ Aha 


ArtTIcLE XII. 
Anatyses or Books. 


Memoirs of the Wernerian Natural History Society, Vol. If. 
Part I. For the Years 1811, 1812, 1813. Edinburgh, 1814. 


Tue Wernerian Natural History Society was founded in Edin- 
burgh, in 1808, for the purpose of cultivating all the different 
branches of natural history ; though, from the name given to it, 
we are led to suppose that geognosy occupied the chief place, at 
least in the opinion of the original founders; as that name is de- 
rived from Werner, the celebrated founder of that important 
science. We had no opportunity of noticing the first volume of 
Memoirs published by this Society, as it made its appearance before 
the commencement of the Annals of Philosophy. The present 
‘ore contains 20 papers, which we shall notice in their order. 

Outlines of the Mineralogy of the Ochil Hills. By Charles 
Mackenats, Esq.—This paper Hanis been already published in 
the Annals of Philosophy, vol. ili. p. 116, we shall satisfy our- 
selves with a very short account of it hefe. The Ochils are a 
beautiful chain of hills, lying chiefly in Perthshire in Scotland, 
and dividing Strathern from the river district of the Forth. These 
mountains are all clothed with verdure, and many of them culti- 
vated to the very top; hence the rocks of which they consist are 
seldom exposed, and the task of ascertaining their structure is 
attended with almost insurmountable difficulties. Jt is pot svr- 
prising, therefore, that Mr. Mackenzie was unable to determine 
exactly the relative position of the different rocks, and consequently 
the class of formations to which they belong. For my own part, 
T consider the Ochils as very like the Pentlands in their structure, 
and think that both consist of a series of rocks, not exactly similar 
to any that Werner has described as constituting either the floetz or 
the floetz trap; though, the lowest beds excepted, they seem 
more connected with the latter than the former. | suspect that a 
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careful study of these two chains of mountains will occasion some 
alterations in the present Wernerian arrangement of floetz trap 
rocks. The rocks of which the Ochils are composed are the fol- 
lowing :— 
1. Red sand-stone. 
2. Amygdaloid.—Basis clay-stone, 
3. Grey sand-stone. 
4. Lime-stone.—Very uncommon. 
5. Slate-clay.—Also in small quantity. 
6. Clay-stone.—Abundant. 
7. Tuff. 
8. Basaltic clink-stone.—Peculiar to the Ochils. 
9. Green-stone. 
10. Clay-stone porphyry—Common. 
11. Felspar porphyry. 
12. Compact felspar.—Common. 

The veins which occur in these mountains contain calcareous 

_ steatite, sulphate of barytes, iron, cobalt, silver, copper, 
lead. 
Were those geologists, who consider all green-stone, basalt, and 
porphyry slate, as lava emitted from volcanoes, to examine the 
structure and relations of the Pentlands and Ochils, it would pro- 
bably induce them to modify their opinions. 

2. A Geological Account of the Southern District of Stirling- 
shire, commonly called the Campsie Hills; with a few Remarks 
relative to the two prevailing Theories as to Geology, and some 
Examples given illustrative of these Remarks. By Lieutenant- 
Colonel Imrie, F.R.S. Edin. — This district constitutes a part 
of the very extensive independent coal formation, which occupies 
so great a portion of the southern part of Scotland, extending 
from the German Sea at St. Andrews to the western parts of Air- 
shire. The district described by Col. Imrie consists of ranges of 
hills running north and south, and separated by narrow valleys. 
He found that these hills are composed of beds which have the 
following position, beginning with the lowest bed. 

1. Shale. 
2. Dark bluish grey lime.stone with entrochi, 
3. Slate-clay. 
4. Sand-stone. 
. Slate-clay mixed with glance coal, 
. Dark bluish grey lime-stone. 
. Slate-clay. 
. Sand-stone. 
. Slate-clay. 
10, Sand-stone. 
11. A very thick bed of green-stone. 

All these beds evidently belong to the independent coal forma- 

tion, except the uppermost bed of green-stone, which from its 
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position, and its being confined to the top of the hiils, probably 
belongs to the newest floetz trap. 

Col. Imrie accounts for this disappearance of the green- stone, 
by currents of water which formerly flowed over this district from 
east to west ; and he points out traces of these currents, in scratches 
still remaining on the surface of the green-stone, and in the parti- 
cular configuration of the hills. This is the ingenious speculation 
of Sir James Hall, to which he has given plausibility by his usual 
industry and address, But it is a very hazardous speculation, the 
sources of mistake being almost innumerable, and the means of 
correcting error very scanty. The speculation seems’ to have ori- 
zinated with Saussure and. Dolomieu, who, however, were never 
able to make much of it, ' 

Col, imrie has entered into some discussions respecting the ig- 
neous or aqueous origin of green-stone.. He has shown, by an 
example from the neighbourhood »of Carthage, that columns - may 
be formed in substances deposited from water; and by an example 
from the Lipari lsiands, that they may be formed likewise from 
lava. Obsidian and pumice be considers as Of volcanic origin. 
I should like much to know, whether the composition of the ob- 

sidian found in, Hungary be the same with that found in Iceland, 
Tost and, the Peak of Teneriffe... lt is very likely. that they 
would be found to differ ; and that the dispute about the aqueous or 
igneous origin of this mineral, has originated from giving the same 
name to two different species. 

Chemical Analysis of a Specimen of Magnetic Iron Orsi om 
exreint By ‘Thomas Thomson, M.D. F. RS. L. and E.—The 
analysis of the ores of iron constitutes one of the most diffeult 
parts of mineralogical chemistry. The present example, com- 
pared with the Swedish ores lately analyzed by Berzelius, is suffi- 
cient to show, that more than one species of magnetic iron ore 
exists. Berzelius’s ores were combinations of black and red oxides 
of iron. My ore contained titanium, and from the quantity of 
red oxide of iron obtained, (126:5 from 100 of the ore,) it is obvious 
that part of the iron must have been in the metallic state. This: is 
further confirmed by the effervescence of the ore with muriatic 
acid. ‘The speculation, that the ore consists of an unknown pro- 
toxide of iron, is supported by too slight analogies to be admitted. 

4, Description of a Sword Fish found in the Frith of Forth, in 
June, 1811. By William Elford Leach, Esq. F,L.S.W.S. &e. 
—To this species, Dr. Leach gives the name of Xiphias Ronde- 
letii, because he thinks it was first discovered and described by 
Rondeletius. The Xiphias Gladius is likewise probably found in 
the Frith. 

5. Some Observations on the Genus Squalus of Linneus, wiih 
Descriptions and outline Figures of two British Species. By William 
Elford, Leach, Esq. F. U.S, W.S. &c.—Dr.) Leach _ divides) the 
family of the squalinidee into four genera, as follows :— 
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* Pinna anali. 
1. Pinna eaudalis lunata ..,........Syualus, 
2. Pinna caudalis irregularis.........Galeus. 
* Pinna anali nulla. 
3. Os ante oculos situm............Squatina. 
4. Qs pone oculos situm ...........Acanthias, 

The two species which he describes, are, 1. The galeus mus- 
telus, the squalus mustelus of Linneus. The specimen examined 
was caught in the Frith of Forth. 2. The squalus selanonus, 
from a dried specimen in the Museum of the University of Edin- 
burgh, caught in Lochfyne, and described by the late Dr. Walker, 

6. An Essay on Sponges, with Descriptions of all the Species 
that have been discovered on the Coast of Great Britain. By 
George Montagu, Esq. F. L.S.and M. W. S.—This is a very curious 
and elaborate paper; but from its nature, scarcely susceptible of 
useful abridgment. Mr. Montagu considers ‘sponges as animals 
destitute of all motion, and possessed of organs of digestion similar 
to those of plants; in short, they are plants as to structure and 
properties; but they are of an animal nature; because, when dis. 
tilled, they yield the same products with other animal bodies. He 
gives a description of no fewer than 39 species of British sponges. 
Only 14 species were previously known, so that he has nearly 
tripled the list. I wish he had been at the trouble to make his 
title grammatical. He has made it Spongia Britannica, instead of 
Spongie Britannic, which is the true title. 

7. Mineralogical Description of Tinto. By Dr. Macknight.— 
Tinto is a mountain in Lanarkshire, about 2300 feet above the level 
of the sea. According to Dr. Macknight, it is composed of floetz 
rocks, which, probably, rest upon grey-wacke, of which the 
neighbouring hills are composed. The lowest bed is a conglo- 
merate, having a basis of clay, with a dark greyish colour, and 
somewhat resembling an intimately mixed green-stone. The frag- 
ments it contains are water-worn masses of transition rocks, as 
grey-wacke, grey-wacke-slate, iron-clay, and common fiinty-slate, 
with veins of quartz. ‘There are also nodules of quartz, mica, 
felspar, splintery horn-stone and felspar, passing into conchoidal 
horn-stone. Over this conglomerate, which constitutes the base of 
the mountain, masses of clay-stone, green-stone, and green-stone 
passing into clink-stone and porphyry-slate, successively appear, 
till we arrive at the summit of the mountain, which consists of 
compact felspar, and felspar porphyry. ‘These different rocks pro- 
bably constitute so many beds, but the point was not ascertained. 

8. Short Account of the Rocks which occur in the Neighbourhood 
of Dindee. By the Rev. Johu Fleming, Flisk—These rocks are 
all floetz. A porphyry with base of compact felspar alternates with 
sanilestone, west from Dundee ; and the sand-stone fills up several 
hollows in the porphyry. Further east, rocks of green-stone and 


elay-stone appear, and the green-stone seems to pass into clink« 
stone. 
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9. Observations on the Mineralogy of the Neighbourhood of St. 
Andrew’ s, in Fife. By the Rev. John Fleming, Flisk.—That part 
of Fife, which is on the north side of the Eden, consists of floetz 
formations ; but the southern part of the county is composed of the 
independent coal formation. St. Andrew’s lies at the north-east 
corner of the independent coal formation. ‘The rocks there are of 
two-kinds: 1. Rocks belonging to the independent coa! formation. 
2. Rocks belonging to the newest floetz trap. The first are sand- 
stone, coal, slate-clay, and clay-iron-stone. Of the second, enly 
two rocks are described, namely, basalt and trap tuff. 

10, 11. Meteorological Observations on a Greenland Voyage, 

in the Ship Resolution, of Whitby, in 181) and 1812. By Wil- 
liam Scoresby, Jun. M. W.S.—These observations are very curious 
and valuable, though not susceptible. of abridgment. ‘The ship 
went nearly as far north as latitude 79°, or within 11° of the pole. 
The thermometer even in June was seldom much above the freezing 
point, and sometimes below it. In these climates no summer 
seems to exist. 
_ 12. Analysis of Pearl Spar. By William Hisinger, Esq., of 
Stockholm. This paper is printed in French, which | think rather 
injurious to the Memoirs of the Wernerian Society. It would have 
been better to have translated it. The result of the analysis is as 
follows :-— 
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13. Outline of the Mineralogy of the Pentland Hills. By Pro- 
fessor Jameson.—The Pentlands are a well known and beautiful 
chain of mountains, situated immediately on the south side of 
Edinburgh. ‘They stretch from north-east to south west, passing 
through the counties of Mid-Lothian and Peebles. The chain is 
upwards of 20 miles in length; but the portion described in this _ 
paper is confined to the north-east part of the chain, and constitutes 
a length of about eight miles. ‘The rocks of which this portion are 
composed are of two kinds, namely, transition and floetz. The 
transition rocks lie lowest, and seem to constitute the basis of the 
Pentlands. Three transition rocks occur, namely, clay-slate, 
grey-wacke, and green-stone. The two first alternate. Mr. 
Jameson conceives that the grey-wacke is an original deposite, that 
it never was in the state of loose sand, afterwards cemented together 
by some unknown process ; but was originally deposited from a 
liquid in the state in which we find it. ‘This opinion, 1 conceive, 
is very likely to be correct. The rock itself bears scarcely any 
marks of being composed of fragments that had been subjected to 
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trituration in water; but I do not think that Mr. Jameson has been 
quite so fortunate in his name as in the idea itself. All rocks, 
which are still in the original state in which they were deposited, 
he calls chemical deposites ; while he distinguishes those which have 
been in the’state of sand, or fragments, and afterwards cemented 
together, by the name of mechanical deposites. Now a chemical 
combination means substances united together by chemical affinity ; 
and one of the characteristics of this kind of combination is, that 
the constituents enter always in the same proportion. I am afraid, 
that according to this definition, very few rocks would be entitled 
to the name of chemical deposites, while some of those that Mr. 
Jameson would distinguish hy the name of mechanical, (as shell 
lime-stone,) would be in reality entitled to the name of chemical. 
Some other phrase, (immediate deposites, for example,) might easily 
be chosen to denote the idea, which then, in my opinion, would be 
unexceptionable. 

The floetz rocks, which constitute by far the greatest portion of 
the Pentlands, are conglomerate, sand-stone, clink-stone, clink- 
stone porphyry, amygdaloidal clink-stone porphyry, green-stone, 
compact felspar, clay-stone, clay-stone tuff, and porphyry. 

The conglomerate rock is composed of portions of quartz, grey- 
wacke, grey-wacke slate, porphyry, felspar, flinty-slate, common 
jasper, horn-stone, and mica. Two varieties of it occur, a hard 
and a soft, It lies low in the hills, and Mr. Jameson supposes that 
it alternates with grey-wacke. ‘The sand-stone covers, and pro- 
bably alternates with the conglamerate. Mr. Jameson considers it 
as an immediate deposite. ‘The clink-stone seems to be over and 
alternate with the sand-stone. It often contains crystals of felspar, 
and is then called clink-stone porphyry, or porphyry-slate. It 
passes into compact felspar. The green-stone is an uncommon 
rock in the Pentlands ; but the compact felspar occurs in great 
abundance. _ It passes into clay-stone, which is a very copious rock, 
and often constitutes the summit of the different mountains. The 
porphyry, which is merely clay-stone containing crystals of felspar, 
often covers it. 

14. On conglomerated or lrecciated Rocks. By Professor Jame- 
son. In this paper, Mr. Jameson endeavours to show, that many 
rocks hitherto supposed to be composed of fragments of older rocks 
cemented together, are in fact immediate, or, as he calls them, 
chemical, deposites from a liquid. ‘The idea certainly deserves to 
be carefully examined. 1 have little doubt that, to a certain extent 
at least, his notions will be found correct; but it is difficult to 
reason on such a subject in a satisfactory manner, because the evi- 
dence can only be derived from an ocular inspection of the rocks 
in question. Conglomerated rocks occur in primitive, transition, 
and floetz formations. ‘To the first belong conglomerated gneiss, 
conglomerated mica-slate, conglomerated granite, and conglo- 
merated lime-stone. All of these Mr. Jameson considers as imme- 
diate deposites; because the supposed fragments pass insensibly 
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into the basis of the rock. The transition conglomierated rocks are 
grey-wacke, sand-stone, and lime-stone. He considers all these 
as immediate deposites, for a similar reason with the primitive 
conglomerates. ‘Lhe floetz conglomerates are sand-stone conglo- 
merate, sand-stone, aud trap tuff. The first and last he considers 
as always immediate deposites; the sand-stone as frequently so. 

15. On Porphyry. By Professor Jameson.—Werner admits 
into his system of geognosy five kinds of porphyry; namely, clay- 
porphyry, horn-stone-porphyry, pitch-stone-porphyry, obsidian- 
porphyry, and pearl-stone-porphyry; all of which are primitive 
rocks, The object of this paper is to show, that there exist like- 
wise transition and floetz porphyries. ‘Transition porphyry has a 
basis of clay-stone or felspar. It contains crystals of felspar, grains 
of quartz, scales of mica, and crystals of hornblende. It occurs 
abundantly in Dumfriesshire, and between New Galloway and 
Dumfries, where it alternates with grey-wacke, grey-wacke-slate, 
and transition green-stone. Floetx porphyry has likewise clay-stone 
or felspar for its basis, and contains crystals of common felspar, 
glassy felspar, and quartz. It occurs in the islands of Arran, Roa- 
say, and Skye, and in the Ochils and Pentland hills. 

16. Mineralogical Observations and Speculations. By Professor 
Jameson.—These observations and speculations relate to three par- 
ticulars: 1. Stratification. This first speculation is rather of a 
bold nature, as Mr. Jameson endeavours to explain in what manner 
the crust of the earth was originally formed. His notion seems to 
be, that the whole earth is a crystal, that the tabular masses or 
strata are the folia of this crystal. He even affirms, that these 
strata meet under determinate angles, and are to be considered as 
the same with the cleavage of common crystals. I am sorry that 
in this very uncommon and novel view of stratification, I cannot 
agree with the opinion entertained by my very ingenious friend. 
The laws of crystallization have been studied with sufficient care 
and success to enable us to decide, without hesitation, that the 
earth cannot be a crystal, and that its strata are not the same with 
the folia of crystals. ‘The figure of crystals is owing to the figure 
of their ultimate particles, and the particular way in which they 
unite. Without chemical affinity and chemical combination we 
can have no crystal. The different plates of a crystal are arranged 
by the same law, and they are attached to each other by chemical 
affinity. But what chemical affinity can unite the different: strata 
of the earth with each other? Where is the chemical affinity 
between lime-stone, slate-clay, coal, and sand-stone, for example ; 
or between sand-stone, green-stone, slate-clay, or basalt?) Yet what 
is more common that such alternations. ‘To say that the strata 
form every where regular angles with each other, as happens with 
the plates of a crystal, is saying what™has never been proved or 
even rendered probable. The last part. of the speculation, that 
different strataare often of simultaneous formation, is, to a certain 
extent at least, nore probable than the former part ; though 1 think 
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thet a more careful and rigid examination, than Mr. Jameson has , 
bestowed on it, would be necessary in order to establish it, or even 
to render it probable. 2. On veins. Mr. Jameson considers veins as 
of two kinds. Some have been open rents afterwards filled up. Some 
have never been rents, but have been formed at the time the strata 
were deposited, or soon after, by a kind of crystallization in the 
rock. ‘These he calls cotemporaneous veins, and he conceives them 
to be much more numerous than has hitherto beensupposed. This 
opinion, whieh is very ingenious, is ably supported, and is, I think, 
very likely to be true. 3. On coal. Coal has been hitherto usually 
considered as vegetable matter, more or less changed in its nature ; 
but Mr. Jameson believes that glance coal, and black coal, are 
original chemical deposites, as little connected with vegetable  re- 
mains as the shells in lime-stone are with the lime-stone. His 
reasons are, that they occur in primitive rocks, as gneis, mica- 
slate, clay-slate, and appear to be ef cotemporaneous formation 
with these rocks. Brown coal, on the contrary, he considers as of 
vegetable origin. 

17. Olservations on the Natural History of the Colymlus Immer. 
By Dr. Arthur Edmondstone.—This is a large bird which frequents 
the Zetland Islands in winter, but disappears in summer. It lives 
on the water, and seldom lands. It is the opinion of the Zet- 
landers that it cannot fly, aud that it hatches its eggs under its 
wings. Dr. Edmonstone had an opportunity of refuting the first 
of these notions; for one, which he wounded, after diving, took 
to wing and flew a hundred yards, when exhausted by loss of blood 
it fell and was taken. It no doubt migrates to Greenland, or the 
North Cape, during the breeding season. 

18. Contributions to the British Fauna. By the Rev. John 
Fleming, F.R.S.E.—Dr. Fleming gives a description of the following 
animals hitherto unknown, or nearly so, in Great Britain. 1. So- 
rex fodiens, or water shrew. 2. Pleuronectes punctatus. 3. Le- 
pas fascicularis. 4. Hirudo verrucosa. 5. Echinus miliaris. 6, 
Lucernaria fascicularis. 7. Caryophyllia cyathus. 8, Fungia tur- 
binata, 9. Flustra ellisii. Curious information is given respecting 
these animals, which I am obliged to omit here, as it is scarcely 
susceptible of abridgment. 

19. Description and Analysis of a new Species of Lead Ore 
Jrom India. By Thomas Thomson, M.D. F.R.S., &c.—The 
specimen examined was brought by Dr. Heyne from Madras, where 
it is sold in the shops as a medicine. It approaches most nearly to 
galena in its appearance, though its characters are a good deal dif- 
ferent from those of that mineral. 1 found it composed of 
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The loss is too great; but I was not supplied with a sufficient 
quantity of the ore to repeat the analysis. From my mode of pro- 
ceeding, I think it likely that the whole, or nearly the whole, of 
the loss was sulphur. In that case the ore would be a compound of 
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Or, supposing the sulphuret of iron accidentally present, it is 
composed of an integrant particle of sulphuret of lead and two 
integrant particles of sulphuret of copper. 

20. Notice concerning the Structure of the Cells in the Combs of 
Bees and Wasps. By Dr. Barclay.—It appears, from this commu- 
nication, that the partitions between different cells in the combs of 
bees and wasps are all double ; or in other words, that each cell is 
a distinct, separate, and in some measure an independent structure, 
agglutinated only to the neighbouring cells: and that when the 
agelutinating substance is destroyed, each cell may be entirely 
separated from the rest. 


Articte XIII. 
Proceedings of Philosophical Societies. 


ROYAL SOCIETY. 


On Thursday, the 12th of January, the remainder of Mr. 
Travers’s paper on the way in which the eye accommodates itself to 
the sight of objects at different distances, was read. He considers 
the iris as muscular, and as connected with a kind of inner iris, or 
ring, which by its contraction increases the convexity of the lens. 
The eye he conceives is only acted upon by the stimulus of light. 
Hence he believes that the contraction ef the iris is regulated 
entirely by the retina. The eye, in his opinion, is fitted naturally 
for viewing distant objects. When near objects are viewed the iris 
contracts, in consequence of which the inner ring acts upon the 
lens, and increases its convexity. The sensation of fatigue he 
supposes owing to the over-action of the external muscles of the 
eye, and not to any fatigue in the iris itself. _ 

On Thursday, the 19th of January, a paper by Dr. Storer was 
read, giving an account of,a well dug in Bridlington harbour, 
Yorkshire, within high water-mark. ‘The bottom of the harbour is 
a bed of clay ; through this they bored to the rock below ; a tinned 
copper pipe was then put into the circular cavity, and the whole 
properly secured. The cavity was soon filled with pure water. 
When the tide rises to within about 50 inches of the mouth of this 
well, the fresh water begins to flow over, and the quantity flowing 
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increases as the tide rises, and the flow continues till the tide sinks 
more than 50 inches below the mouth of the well. During storms, 
the water flows in waves, similar to the waves of the sea. Mr, 
Milne accounts for the flowing of this singular well in this way : 
the whole bay, he conceives, has a clay bottom. The water between 
the rock and this clay can flow out nowhere except at the termina- 
tion of the clay, which is under the sea. As the tide rises, the 
obstruction to this mode of escape of the water will increase. 
Hence less will make its way below the clay, and of course it will 
rise and flow out at the top of the well. “4 

At the same meeting a paper by Dr. Brewster was read, on the 
effect of pressure on transparent animal bodies, in causing them to 
polarize light. His first experiment was with a film of calf’s-foot 
jelly. At first it produced no effect upon light; but as it became 
more and more firm it depolarized the light, at first at the edges, and 
at last throughout. The same thing was the case with a film of 
izinglass. When these films were subjected to pressure they 
depolarized light at first, and exhibited those complimentary colours 
which are peculiar to crystallized bodies, 


LINNZAN SOCIETY. 


On Tuesday, the 17th of January, a paper by the Rev. Patrick 
Keith, on the epidermis of plants, was read. He gave an historical 
account of the different opinions entertained by vegetable physio- 
logists respecting the epidermis. He himself considers it as com- 
posed of fibres rather than cells, an opinion adopted by some other 
pee He gave an account of the epidermis of saffron, in which 

e found a peculiar structure. He observed pores likewise on the 
veins of leaves, where hitherto it has’ been supposed that they do 
not exist, 

GEOLOGICAL SOCIETY. 


In consequence of the great distance of the Editor from the 
place of meeting of the Geological Society, it has not been in his 

wer for some time past to continue the regular details of the 
interesting papers read at their meetings. He now resumes these 
details from the time that they were interrupted. 

March 4, 1814, a memoir, entitled, Observations on the Hill of 
Kinnoul, by Dr. Macculloch, V. Pr. G. S. was read. 

The hill of Kinnoul, in the vicinity of the town of Perth, rises 
about 600 feet above the plain of the Tay. It is nearly a mile in 
length, and exhibits many abrupt faces in a state of constant ruin 
and depredation. {It consists principally of floetz trap, sometimes 
in the state of black basalt, sometimes of a brownish red colour, 
but retaining the other characters of basalt; sometimes rendered 
porphyritic by the presence of numerous minute crystals of opake 
felspar ; sometimes porphyritic and amygdaloidal ; and sometimes 
simply amygdaloidal, with a base of basalt, often passing. into 
wacke. - The concretions of the amygdaloid are green earth or 
eblorite in small grains, and varying in structure from compact te 
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completely scaly; calcareous spar, either single or mixed, with 
quartz or agate ; quartz either common or amethystine ; and agate 
and coloured and zoned chalcedony : sometimes the agate is partly 
stalactitical and partly zoned from green heliotrope without the red 
spots by which it is usually marked which also occurs in veins, 

On the top of the great mass of trap is a bed of conglomerate, 
consisting of trap pebbles imbedded in a cement of the same nature. 
‘The most remarkable circumstance, however, in the hill of Kin- 
noul, is the variety of interesting junctions which it presents of the 
trap with grey-wacke-slate. ‘These two rocks are intermixed and 
involved with the other in various ways, and the slate adjacent to 
the planes of contact is inflated and spongy, exhibiting a structure 
very analogous to that of the burnt micaceous schistus which is 
sometimes found in the walls of the vitrified forts, except that in 
the former the cavities are filled with calcareous spar. 

The peculiarities in the structure of some of the agates, and in 
the trap and grey-wacke at the places of their junction, are in the 
opinion of the author of this paper, not to be accounted for by the 
exclusive agency either of fusion or of consolidation from aqueous 
solution. 

A letter from Mr. Henry Sports, of Salisbury, on the formation 
of: flint was also read. Certain of the flint nodules exhibit unques- 
tionable marks of animal organization ; and from this fact Mr. 8. 
supposes that all flint has originated from sponges, alcyonia, and the 
spongeous zoophites, converted by. some unknown process into 
silicious earth. 

On the 18th of March and Ist of April, a paper by Nat. Wynch, 
Esq. on the geology of part of Northumberland and- Durham was 
partly read, 

Mr. W. begins his paper with a description of the magnesian 
lime-stone which makes its first appearance at Cullercoates, in 
Northumberland, and stretches in a 8S. W. direction between the 
rivers Tyne and Tees. At Whitley quarry, near Cullercoates, this 
formation may be seen resting on the coal strata; and in other parts 
the workings of adjacent collieries have been actually driven to a 
short distance under the lime-stone, although no sinkings begun in 
the lime-stone-have ever been carried down as far as the coal. It is 
not, therefore, ascertained that the coal is of equal extent with the 
lime-stone ; but unfortunately it is too well known that the coal has 
constantly proved to be excessively deteriorated where covered by 
the magnesian lime-stone. ‘This formation is composed of strata of 
lime-stone of various qualities and appearance, such as white, brown, 
and fetid, very ferruginous, oolitic, &c, alternating with shale, and 
traversed by thin strings of galena. In the beds of the Tees occurs 
ared sand-stone, the geological relations of which are but little 
known. Sinkings have been made in it in different places to the 
depth of from 70 to 80 fathoms in search of coal, but wholly 
without success, 

The coal formation rests upon the lead-mine measures, and is in 
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part covered by the magnesian lime-stone. It is in the form of a 
trough, the extreme length of which from N. to S. is 58 miles; and 
its breadth from the sea-coast westwards is about 24 miles. The 
general inclination of the coal strata is one yard in 20, but subject 
to considerable local irregularities. ‘The earthy beds which separate 
the coal seams from each other are potter’s clay, slaty-clay in 
various states of induration, and sand-stone both massive and slaty. 
Of the latter beds some are quarried for flag-stone ; and one, a bufi- 
coloured fine-grained sand-stone, called the grind-stone sill, fur- 
nishes the celebrated Newcastle grind-stones. Thin beds and 
nodules of clay-iron-stone, the latter containing impressions of 
ferns and bivalve shells, occur in the shale or slaty-clay. A few 
dykes of basalt or green-stone intersect the coal formations. The 
best known is called Walker’s Dyke. It is composed in Walker 
Colliery of two solid and parallel walls of green-stone of the thick- 
ness of three yards and six yards, with an interval of about 11 feet, 
composed of fragments of green-stone and sand-stone imbedded in 
blue slate. The dyke is perfectly vertical, and divides, but does 
not dislocate or heave the strata which it traverses. The coal on 
each side of it, toa distance of three to six yards, is converted into 
a hard cellular cinder, the cells of which are often occupied by 
calcareous spar and sulphur. 

Fissures or slips are of frequent occurrence in this as in every 
other coal-field, and occasion much trouble and expense to the 
miner. Numerous mineral springs, containing more or less of 
common salt, occur in the whole of the coal-field. 

_ April 13.—A communication from S. Solly,. Esq. on the newer 
formations, particularly that of floctz trap, was read. 

_ From the remarkable differences, notwithstanding their general 
resemblance, which prevail amongst the floetz trap, and other recent 
floetz rocks of the same species in different countries, Mr. Solly is 
induced to suppose that these are not parts of an universal formation, 
as is held by Werner and his pupils, but that they originate from 
ocal deposites, These local deposites are considered by the author of 
the paper as owing their peculiar structure and other characters 
_ partly to the influence of heat derived from the electric fluid, and 
partly to the action of crystalline polarity operating within them, 
while they were apparently in a quiescent state. 

A paper by Dr, Berger on the geology of the North of Ireland 
wasbegun. 

_ May 6.—The reading of Dr. Berger’s paper on the geology of 
the North of Ireland was continued. 

A paper entitled A Description of the Tunnel of Tavistock Canal 
through Morwel Down, in the County of Devon, by John Taylor, 
Esq. M.G.S. was read, 

Morwel Down is a hill near Tavistock, and to the west of that 
place, which separates the valley of ‘Tamar from that of the Tavy. 
The height of this hill is about 700 feet above the tide-way in the 

river ‘Tamar. It is composed of schist (in the dialect of the country 

Vou, V. N° II. ; 
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killas), and in the immediate vicinity of the mines which have 
recently been opened in that part of the county. 

In 1803 an Act of Parliament was obtained for cutting a canal 
from the town of Tavistock to Morwelham, a quay on the river 
Tamar. An essential part of this plan was a tunnel through hard 
rock, about a mile and three quarters in length; passing through 
Morwel Down at an average depth, from the surface of about 400 
feet, and in a direction calculated to cut through all the E. and W. 
or metalliferous veins that might traverse the hill. Of this important 
undertaking somewhat less than one-fourth remains to be per- 
formed; but the portion already executed has disclosed several 
important geological facts, which are detailed in this paper, and in 
the section and specimens by which it is accompanied. 

Six beds or dykes have been cut through, the thickness of which 
varies from six to 26 fathoms. ‘Their direction is inclined to that of 
the metalliferous veins, and they dip pretty uniformly to the North ; 
they are composed of clay-porphyry, of another variety of por- 
phyry, of quartz, and of quartz mixed with chlorite. 

Several metallic veins, some of them already productive, and 
affording copper, and in a few instances tin, have also been disco- 
vered ; they traverse all the strata, and exhibit a remarkable 
difference in their dip or under-lay on the two sides of the hill, 
those on the north side dipping to the north, and those on the south 
side dipping to the south. 

May 20.—A communication from Lord Webb Seymour was 
read. 

This paper is accompanied with explanatory drawings, and 
describes an instrument of his Lordship’s invention called a clino- 
meter, for the purpose of determining the position of the planes of 
stratification. ‘The instrument itself had been previously presented 
to the Society. 

A paper, accompanied with specimens, containing mineralogical 
remarks on part of the settlements of the Hudson’s Bay Company, 
compiled from the reports of several observers, by the Earl of 
Selkirk, was read. 

From Mr. Aulds it appears that the bed of Nelson river, seven 
miles below Hamborough Head, and not far from its mouth, presents 
‘several rapids, which are formed by flat strata of lime-stone, and in 
one instance by whin-stone (probably one of the trap rocks by 
which stratified lime-stone is so often accompanied). The effect of 
the ice floods in this river is very remarkable. The water charged 
with pieces of ice appears to be capable of detaching large blocks 
of lime-stone, and conveying them to a considerable distance. A 
deposite of this kind, the work of a single season, is described as 
forming a shoal 200 or 300 yards in length, and consisting of small 
stones covered by several hundred blocks of the same kind, weighing 
several tons each, and four feet and more in thickness. 

There is reason to believe that the same lime-stone formation 
extends through all the couutry west of Lake Wimpie, as far as the 
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rocky mountains. On the verge of these mountains coal has beeri 
observed ; but the interior part of the ridge is described as composed 
of very hard rock, the stratification of which is nearly vertical, 

A notice, accompanied by a very fine specimen of sulphate of 
strontian, by G. Cumberland, Esq. was read. 

This specimen, with several smaller ones, was found in digging 
a vault in a burial-ground in Portland-street, Bristol. It is a nodule 
of considerable magnitude, pretty compact externally, and loosely 
filled up with crystals of larger size and more perfect figure than is 
usual in English specimens. 

June 3.—A letter from Edward Smith, Esq. on the stream works 
at Pentowan, addressed to Dr. Wollaston; was read. 

From the summit of Hensbarrow Hill to the sea-coast is about 
seven miles. A small river takes its principal rise in the above- 
mentioned hill, and after a rapid course, in many parts interrupted 
by cascades, fatls into the sea near St. Austle. On hasty rains the 
rise of this stream is sudden, and often dangerous, but in dry 
seasons it is an inconsiderable rivulet. In the valley through which 
it flows are two stream-works, the upper and the lower. 

The upper has heen opened to the depth of 40 feet, and consists 
of six strata, or more properly alluvial beds. The uppermost, three 
feet thick, is the surface soil, with trees growing on it: the second 
is mud mixed with gravel, about 20 feet thick: the third is three 
feet thick, and consists of fragments of spar and killas ; the fourth, 
five feet thick, consists of gravel and decomposed granite, the 
same as occurs at Hensbarrow Hill; the fifth bed, five feet thick, is 
gravel, covering large trunks and branches of oak: the sixth bed, 
five feet thick, is coarser gravel, intermixed with which are rounded 
pieces of tin-stone. This bed rests not on the rock, but on a kind 
of clay: it is, therefore, possible that there may be below other 
alluvial beds which have not as yet been examined: ; 

The lower stream-work is about three quarters of a mile below 
the upper ; and, like the latter, consists of a bed of tin-stone, five 
feet thick, in small rolled pieces, mixed with other fragments, and 
covered by about 54 feet of alluvial matter in several beds. Some 
of these are mere gravel ; others are largely mixed with trees and 
other vegetable matter, among which have been found the horns of 
an animal of the stag kind; some large bones, supposed by Mr. 
Smith to be those of hippopotamus, and parts of two human skulls, 
There are also two beds of blue mud, containing marine shells, 

A paper by Dr. Macculloch, being a supplement to a former 
communication of his on quartz rock, was read. 

The object of the author in this paper is to confirm, by additional 
examples, his former position, that quartz rock is essentially com- 
posed of fragments and rolled pieces, and that it alternates with 
tmica-slate and other rocks, which have hitherto been considered as 
a primitive. 

June \7,—The reading of Mr. Wynch’s paper on the mineralogy 
of Northumberland and Durham was concluded, 
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Below the coal measures, described in the former part of this 
paper, occur the Jead-mine measures, which consist. for the most 
part of lime-stone, sand-stone, and whip. ‘The whin is a true trap 
rock, composed of felspar and hornblende, and is found in three 
different situations ; first as dykes, or nearly vertical beds intersect- 
ing the regular strata; secondly, inclosed between the regular strata, 
and considered in general as one of them, although its thickness 
varies much more than that of the other strata, the great whin sill 
being in some places only six fathoms thick, and in others amounting 
to 20, and even 30 fathoms. Like the toad-stone of Derbyshire, at 
is not penetrated by any of the metallic veins that abound in the 
adjacent lime-stone. ‘The third situation in ‘which the whin occurs 
is in overlying masses with the external appearance of common 
coarse-grained basalt, and often shooting mto regular columns of 
considerable magnitude. 

The principal repository of lead is called the Great Lime-stone, 
about ten or eleven fathoms in thickness, and divided by indurated 
clay into three distinct strata. It is of a brownish or dark bluish- 
grey colour, and-abounds in encrinites and bivalve shells. From an 
analysis of it by Sir H. Davy, it appears to be nearly pure carbonate 
of lime, containing neither magnesia nor alumina, and only about 
one per cent. of oxide of iron. 

The scar lime-stone resembles the former in external characters, 
and thie fossils which it contains; and isalso divided into three strata, 
the aggregate thickness of which is about five fathoms. 

The wehle shell lime-stone is a thin bed, scarcely amounting to 
two feet, and is characterized by its containing bivalves, like oyster 
shells, four or five inches in diameter. 

The next bed, called the Tyne Bottom Lime-stone, is an en= 
erinal lime-stone divided into three strata, of the aggregate thickness 
of about 2) fathoms. It forms the bottom of the Alston Moor 
minirig-field, but is nearly the uppermost bed at Dufton. 

Below this are five other beds of mineral lime-stone, resembling 
the preceding. 

Between the beds of lime-stone occur numerous beds of sand- 
stone, varying in structure from completely slaty to solid amor- 
phous rock fit for mill-stones. Of these the brown ferruginous 
beds called Aazles are found to be much more productive of lead 
than the others. 

‘The common lead ore of this district is galena, holding silver in 
yarious proportions, from two ounces in the fother (21 ewt.) to 42, 
ounces. ‘The general average, however, is about 12 ounces. 

The lead measures rest upon the red sand-stone, and their total 
thickness is supposed to be about 457 fathoms. ‘The metallic con- 
tents of the veius, besides several varieties of galena, are carbonate 
of lead, both crystallized, massive, and earthy, phosphate of lead, 
copper pyrites, azure copper ore, malachite, iron pyrites, sparry 
iron ore, blénde, calamine, and siliciferous oxide of zinc. The 
vein-stones are quartz, several varieties of caleareous spar, coral- 


. 
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loidal arragonite (flos ferri), pearl spar, crystallized and sandy fluor, 
witherite, and heavy spar. 

The N. W. of Northumberland is occupied chiefly by the Cheviot 
Hills, which consist of various porphyritic and amygdaloidal rocks, 
accompanied on the side adjacent to the basset of the lead-mife 
measures by red sand-stone and grey-wacke-slate. 

A communication from W. H. Pepys, Esq. Treas. G. S. was 
read. 

This paper contains experiments to ascertain the composition of 
the sand tubes found at Drigg, from which it appears that the 
vitrified sand of which they are composed consists of 93 silex, 4°5 
alumina and oxide of iron, | lime, 0°2 alkali. 

Nov. 4.—A paper by Dr. Berger, on the whin dykes of the North 
of Ireland, was read. 

The dykes of the district here mentioned are found at all the 
elevations from the level of the sea to the summit of Arragh, the 
highest mountain of Donnegal, being a range of 2220 feet. Where 
one occurs others are generally to be found in the immediate 
vicinity, and all of them running in parallel, or nearly parallel, 
directions to each other. This parallelism moreover obtains not 
only in adjacent dykes, but in almost all of this district, their 
general direction being N. W. and S.E., or perpendicular to that 
of the strata and the metallic veins, both of which are intersected 
by them. 

The width of dykes varies considerably, from a few inches to 
several hundred feet; and upon the whole it appears that those 
which intersect primitive strata are narrower than those which 
intersect secondary strata. The substances which compose dykes 
being for the most part in a state of greater induration than the 
beds which they traverse, they may be perceived protruding above 
the general surface, either in the shape of vertical walls, in some 
instances 40 feet high, or of a mound composed of loose stones. 
The depth to which the dykes descend is wholly unknown ; nor do 
they appear to become narrower in proportion as they descend. 

The usual materials of dykes are trap and green-stone, with 
lydian-stone, flinty-slate, grey-stone, and wacke. Ferraginous 
sand-stone also occurs, but more rarely. ‘The structure of a dyke 
presents columnar, or ovoid, or nearly rectangular concretions, 
laterally aggregated, and with their axis perpendicular to the walls; 
and the more compact the trap is the more apt it is to assume the 
columnar form. 

Nov. 18—The Secretary reported that a communication had 
been received from Wm. Phillips, Esq. M.G.S. on the granite of 
Cornwall. 

A notice of some fossils found in the neighbourhood of Cam- 
bridge, by the Rev, 1. Hailstone, Woodwardian Professor, M.G.5. 
was read. 

Pie chalk hills of Cambridgeshire, where they terminate in the 
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north, appear to rest on a bed of calcareous blue clay, provincially 
called galt. ‘This bed, covered in some places with gravel, forms 
the extensive flat which connects the upper parts of the country 
with the fens. 

The thickness of the galt bed, judging from the depth of the 
wells which have been sunk in it, is probably not less than 200 feet, 
and it is considered by the Professor as the lowest bed of the chalk 
formation, Above this bed lie several strata of a chalky stone, 
called clunch, which is an argillaceous lime-stone in great request, 
and of which large quantities are dug and burnt at Cherry Hinton, 
and other places in the county. The clunch contains no flint, but 
abounds in the common radiated pyrites. On some of the highest 
of the hills near Cambridge is found a deposite of gravel and loose 
stones in horizontal layers, which differs in so many respects from 
the gravel of the subjacent flat country that it must probably be 
considered as the deposite of another epoch. It consists principally 
of pale blue flint, enclosing numerous traces of ascidia, but also 
contains fragments belonging to the oolite formation of the neigh- 
bouring counties of Northampton, Rutland, and Lincolnshire, with 
occasional fragments of basaltic rocks. 

The characteristic fossil of the clay or galt bed is that variety of 
belemnite described by Lister under the name of lapis lyncurius. 
There have also been found an obscure organic remain, considered 
by the Professor as a medusa or beroe ; 3 also a beautiful ammonite, 

@ pentacrinite, and several species of bivalve shells. The mutilated 
remains of a species of fish have also been found; and charred wood 
js not uncommon among the animal remains. 

Among the rarer fossils of the Cambridgeshire chalk, are fruit 
cones and linear leaves from Cherry Hinton. 

The results of an analysis by Mr. Holme of three varieties of 
Cherry Hinton lime-stone are subjoined, from which it appears that 
the stone consists for the most part of carbonate of lime, but also 
contains from about four to nine per cent. of alumina, and a portion 
of silex not amounting to two per cent. 

Tyo letters addressed to the Secretary from the Rev. Richard 
Hannah, jun. Chaplain to the troops at Plymouth, were read. 

Same geologists having doubted or denied the existence of 
organic remains in the lime-stone of Plymouth, the object of Mr. 
Hannah’s letters is to state that both madrepores and shells have 
recently been found by him in the quarries of Stonehouse Hill, and 
at the Dock-yard ; a fact entirely corroborated by the specimens 
which Mr. H. has also transmitted for the cabinet of the Society. 

Some observations on the interruptions or faults to which mineral 
veins are liable, contained in a letter addressed by Mr. I. Sadler to 
Ant. Carlisle, Esq. -M.G.S. were read, 

The cases "solved i in this paper are illustrated by diagrams, which 
renders it impossible to give an abridgment of them. 

Dec, 2.—A letter from L. Horner, Esq. to the Secretary was 
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read, describing certain specimens presented by him to the Society, 
They consist of two series: one exhibiting the junction of sand- 
stone and of trap at the Kinnoul, near Perth ; the other exhibiting 
a similar junction occurring in Salisbury Craig, near Edinburgh. 

A paper by J. Macculloch, M.D. V.Pr.G.S. entitled Observa- 
tions on the Mountain Cruachan, was read. 

Cruachan, the highest of a cluster of mountains resembling each 
other in external form and geological composition, is situated in the 
east bank of the river Awe, between Loch Awe and Loch Etive. 
Instead of the rugged forms and rough faces that characterize the 
hills of mica-slate, situated to the south of this district, and forming 
the basins of Loch Lomond, Loch Lang, and Loch Fyne, it pre- 
sents a more uniform flowing outline, a more complete covering of 
herbage, and a less serrated summit, which at the same time is 
strewed with heaps of fragments. On a near approach the rolled 
stones which abound in the beds of the torrents appear to be almost 
entirely composed of granite and porphyry; but the rock which 
appears 77 situ forming the lower part of the mountain in schist. 
This schist sometimes assumes the appearance of a compact mica- 
slate, but generally of clay-slate, the colour of which varies, from 
dark lead-grey to pale greenish-grey. Innumerable veins of granite 
and of syenitic granite of various sizes traverse the schist in all 
directions ; sometimes passing clean through it, sometimes inter- 
mingled with it, or involving fragments of it. The schist is often 
excessively curved and contorted ; and at the points of junction 
with the granite is either indurated and converted into lydian-stone, 
or appears insensibly melting, as it were, into the granite, and 
assuming the character of hornblende-slate. 

The schist does not appear to reach above one-third of the entire 
height of the mountain ; but nearly half of the remaining ascent is 
thickly strewed with loose rocky masses, and it is not till these have 
been surmounted that the crags and precipitous faces of granite 
begin to show themselves. his granite nearly resembles that of 
Carngorum, being composed of reddish felspar and white quartz in 
nearly equal proportions, with a small intermixture of mica: that 
which composes the summit strongly affects the magnetic needle. 

Veins of compact felspar-porphyry make their appearance in great 
abundance in this granite: this breadth varies from three or four 
feet up to 40 or 50, or more; they are nearly vertical, but run 
horizontally in all directions. They traverse not merely the granite, 
but the schist likewise, and even the granite veins of the schist, 
differing remarkably, however, from these last in occasioning no 
disturbance in the strata through which they pass, nor intermixing 
in the least degree either with the granite or with the schist. 

Besides the veins of granite and of porphyry, are veins of a grey 
a rock, and others of a perfectly characterized basalt. 

imilar appearances to these now described occur in the adjacent 
districts of Midlorn, of Argyle, and of Glenco, 
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At the meeting of this Society on the 3d of December, there 
was read a communication from Captain Brown, of the Forfar- 
shire Militia, describing five new species of shells, observed by him 
in Ireland. The description was accompanied by excellent draw- 
ings. A mineralogical communication from Mr. Giesecke was 
read, in which he described several new and rare minerals observed 
by him in West Greenland. 

At the meeting of the 17th of December, the Secretary read a 
letter from Mr. Scott, at Ormiston, addressed to Lauder Dick, 
Esq.; containing a description of the junction of the transition 
and floetz rocks near Jedburgh, and mentioning the occurrence of 
granite in Roxburghshire.—Professor Jameson read the first part of 
a paper describing the mineralogy of the south district of Scotland, 
including a particular account of the rocks which occur in the 
neighbourhood of Dunbar, in East Lothian. The coast of Dunbar 
exhibits an alternation of the old red sand-stone with rocks of the 
trap formation; and interesting illustrations of the supposed che- 
mical nature of sand-stone, and of the conternporaneous formation 
of masses of lime-stone in sand-stone, and of trap in sand-stone. 
At the same meeting, the first part of a memoir on the nature of 
the polar ice, by Mr. Scoresby, was read.—Specimens of sand- 
stone, brought from Berskiming, in Ayrshire, by Mr. Miller, were 
exhibited, When cut into long thin bars they possess cousiderable 
flexibility, which is a good deal increased when the stone is wetted, 


ArTICLE XIV. 


SCIENTIFIC INTELLIGENCE, AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 


I. Phosphuret of Ammonia. 


M. Vocet has lately made a curious experiment in Paris. He 
put a piece of phosphorus into ammoniacal gas, and then exposed 
the phosphorus to the solar rays. A black matter was formed, 
which was conceived to be a-combination of phosphorus and am- 
monia. 


Il. New Expedition into Africa. 


We understand that the British Government are at present pro- 
jecting a new expedition to explore the interior of Africa. They 
are to employ in this expedition the black regiment which has been 
formed on the west coast of Africa; and which, being inured to 
the climate, will constitute a better and more efficient guard to the 
travellers, than the same number of British troops. It is at present 
the most probable opinion, that the Niger, after running east for a 
considerable way, takes a southerly, and at last a westerly direction, 
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and runs into the Atlantic on the coast of Guinea. It will be very 
singular if this opinion be confirmed. It would be of great im- 
portance if the travellers would carry with them a set of portable 
barometers, in order to determine the elevation of the countr 
through which they pass. If we knew the elevation of the banks 
of the Niger, it would be easy to determine whether the opinion of 
the ancients, that it is a branch of the Nile, be possible or not. 
Nothing in Mungo Parke’s travels would lead us to suppose that 
the elevation of the banks of this river is great. In that case it 
must either flow into an inland sea, or discharge itself into the 
Atlantic. 


III. Communication between the Blind and the Deaf and Dumb. 


Dr. Guilli¢, Director of the Royal Institution for the Blind, at 
Paris, by a method of his own invention, has been enabled to 
establish an immediate and perfect mode of intercourse between 
blind and deaf and dumb persons. These two species of upfor- 
tunate individuals, between whom nature appeared to have placed 
insuperable barriers, may, thanks to the ingenious author of this 
invaluable discovery, henceforward draw near and perfectly under- 
stand each other. 

The first trial of this ingenious practice was made at a numerous 
and public meeting, held at Paris, the 26th of last August. “A 
sentence was dictated to one of the deaf and dumb, named Masuen, 
a pupil of the Abbé Sicard, and by him communicated to one of 
the blind, who immediately repeated it in a loud voice; and he in 
his turn communicated to the deaf and dumb the sentence asked 
by the public, who instantly wrote it on a tablet. 

Weare assured that Dr. Guillié intends coming to London in 
the winter, to make an experiment of his practice before the Royal 
Society. 


IV. Swinestone at Building Hill, Durham. 


I am informed, by Mr. Sowerby, that some of the Building 
Hill stone retains its foetid odour for years when scraped, while 
other specimens lose it very soon. This shows us that I was not 
mistaken when I called it Swinestone, onthe spot. But the reason 
why some specimens soon lose their odour remains still to be given. 


V. Onthe Solar Spectrum. 
(To Dr. Thomson.) 
SIP, 

Since my last communication it has occurred to me, that if Dr. 
Herschel’s position respecting the heating rays attendant on the 
prismatic spectrum stands in need of any confirmation, the well- 
conducted experiments of Mr. Leslie.on radiant caloric substan- 
tiate them in a most remarkable manner. Mr. L. distinctly affirms 
that he found the greatest intensity, or, as 1 should call it, the 
Socus of heat, by his reflectors, half an inch within, or nearer to 
the mirror than, the optical focus. As far as I can judge too, from 
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the numbers stated by Mr. L., the progress of the differential ther- 
mometer from and towards the mirror, indicates the very ratio that 
the prismatic spectrum displays with regard to intensity of light. 
What then must be our conclusion, but that the reflector in this 
case performs an office similar to that of the prism? * 

Now, Sir, may we not take advantage of this instrument to ob- 
tain a better knowledge of those rays termed deoxidating? In 
conformity to my theory another focus remains to be discovered, 
where muriate of silver would be found to blacken most readily ; 
for I contend, that those rays are mere modifications of heat, or, 
to speak more fully, that they are rays of latent caloric, or the 
true phlogiston; while those which affect the thermometer are 
obvious or sensible caloric. With the greatest respect, 

lam, Sir, Yours, &c. 
Davip Huston. 


VI. Pesition of Port Jackson, New Holland. 


From the observations of Captain Flinders, it appears that 
Cattle Point, on the east side of Sidney Cove, is in latitude 33° 
51’ 45-6”, south; longitude, 151° 11’ 49”, east.—Flinder’s 
Voyage, 1. 237. é 


VII. Chinese Paste. 


The method of making paste in China is much more economical 
than the mode followed inthis country. Were it universally adopted 
by trunk-makers, book-binders, and others, who use great quan- 
tities of paste, it would produce a very material saving of flour, 
which in years of scarcity might be of the greatest consequence. 
The following formula used in China was lately communicated. to 
the Right Hon. Sir Joseph Banks, Bart., by a gentleman at present 
in Canton.—Mix together bullock’s blood and quick-lime, in the 
proportion of one pound of the latter to 10lbs. of the former. It 
becomes a stiff jelly, in which state it is sold to the consumers, who 
beat it down with an addition of water into a state sufficiently fluid 
for use. At Canton it will keep five or six days in the hot weather 
and ten or twenty days in the cold. In Britain it would probably 
keep longer. 


VUI. Chinese Method of casting Sheet Lead. 


The Chinese method of casting sheet lead is very simple. Two 
large flat tiles are used for the purpose, covered on the inside with 
thick paper. The workman opening them a little at top, pours in 
a small quantity of melted lead, and pressing the tiles together 
with his foot, forms the sheet. A kind of resin called dummer is 
used to prevent the oxydizement of the metal. The tea canisters 


» As sound (a) is reflected as well as light and heat by a concave mirror, I 
have little doubt but that their analogy will be one day perfectly demonstrated. 


(a) Query. Is the focus of sound at the same distance from the reflector as 
the focus of light? 
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which have a crystallized appearance, and which at Canton are 
called cho yeip, or bamboo leaf, trom their resemblance to that leaf, 
are formed from tin in the same way. ‘They are not made in the 
neighbourhood of Canton. 

IX. Haiiy’s Crystallography. 

It gives us great pleasure to state, that Mr. Larkins, N° 14, Gee 
Street, Somer’s Town, has commenced teaching the mathematical 
part of Haiiy’s theory of crystallization. It is scarcely necessary to 
observe, that without a correct knowledge of the mathematical 
principles from which this most beautiful theory has been deduced, 
very little progress can be made in the study of erystals. Mr. 
Larkins has likewise cut in wood very beautiful models of all the 
_ erystals described by Haiiy in his System of Mineralogy. Complete 
sets of these models are sold at the rate of from thirteen pounds to 
fifteen pounds sterling, according to the kind of wood from which 
they are cut. 

X. Table of Temperatures. 

M. Guyton Morveau has been employed for many years in con- 
structing a pyrometer of platinum to measure the higher degrees of 
heat. He was induced during his experiments to compate it with 
the mercurial thermometer, and with Wedgewood’s pyrometer. 
The following table * exhibits the result of his experiments. 


‘ 


a ane Degrees of Fahrenheit. 
Baercnty welts ot... en —39° 
MINOT TECZES occas ives ee +32 
MEINE oa oa sad ned o> os 212 
Bismuth melts .......... a 475°99 
SN oe aS ao «6 wa) ese oy 12°48 
SINS oo on apne ¢ cv en on 611°98 
meercury DOUS .. 6... oe ee oe 642°75 
Mee MICITS oso er ccs Heap See 3 705°26 
Antimony melts......... oe 7 955°28 
SILER. 0 e.g op 0.0'n'e oes 22 1822°67 
a 27 2205°15 
Ce MEE os. os tec ces cease BY 2517°63 
Welding point of iron ...... 95 650888 
Cast-iron melts............ 130 8696°24 
Porcelain melts............ 155 9633°68 
Manganese melts.......... 160 10517°12 
Macquer’s furnace ......... 165 1082960 
Fourneau a trois vents ...... 170 11142°08 
Malleable iron melts ....... 175 11454°56 
Nickel melts.......... Shes 175 +x 11454°56 + x 


Platinum melts ........... 175 +x 1145456 +x 
* Annales de Chimie, xc. 236, 
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If L remember right, Wedgewood’s clay pieces were baked in a 
red heat. If this be the case, it is impossible that the boiling point 
ef mercury, which is below the commencement of Wedgewood’s 
scale, can be represented by 2° of that scale. There is reason to 
believe from this, that Morveau was-not in possession of the true 
clay pieces of Wedgewood. If so, his determination of the value 
of Wedgewood’s degrees cannot be considered as correct. The 
melting point of tin is certainly state’ too high in the preceeding 
table. Mr. Crighton of Glasgow, whose accuracy is uncommon, 
found that this metal melts at 442°, and that it melts at a lower 
temperature than bismuth. 


XI. Saccharometer.—Thermomete.-—Starch-Sugar.—Passage of 
Air through Tubes. 
(To Dr. Thomson.) 
SIR, 

I beg to make some observations on the queries in your Azals, 
of September, respecting the use of the saccharometer in brewing, 
which I had delayed. 

According to the common acceptation of the word sirength, in 
beer or ale, the saccharometer foretels it sufficiently near the truth, 
for similar processes in the same brewhouse ; but it is not a sure 
guide for any dissimilarity in the mode of brewing or of drawing 
the extract : for then the constituents of malt are mot often dissolved 
in the same proportion to each other; and, in all cases, the extracts 
are superior in value according to their priority. For, let the first, 
from the same parcel of malt, be reduced to the specific gravity of 
the last, and equal quantities of each will give ieee or ale very 
different in quality. 

The quantity of alcohol increases during fermentation, as the 
specific gravity of the fermenting fluid diminishes, but in what ratio, 
no correct experiments have as yet ascertained, ‘The term, desig- 
nated sfrength, in malt liquors, depends, however, on many inex- 
plicable circumstances; I fancy, from the variety in quality in 
different beers, made from equal extracts in every respect. I do 
not mean to allude to the mixture of any deleterious drugs, because 
I really believe the common brewers, in general, do not, and those 
extensive establishments in London, cannot, make use of any sub- 
stitute for malt and hops, The gentleman, who makes those 
queries, is perfectly correct in asserting, that the common saccha- 
rometers do not give the quantity of solid matter contained in a 
barrel of wort; they express merely the difference of weight 
between that and a barrel of water. ‘The former, however, can be 
ascertained nearly by multiplying the latter by 2, 7, according to 
my trials, which I hope agree with the experiments of this gen- 
tleman. 

It is rather a disgrace to the present state of chemistry, that the 
chemical brotherhood of Europe should still suffer the variety in the 
thermometric scale to exist; [ therefore, as an humble individual, 
beg to suggest, that a resolution, published by the leading chemists 


1815.) Scientific Intelligence. _ 57 


of England and France, to express temperature in future in none 
but centigrade degrees, would quickly become general, and form 
an universal language in this respect, to the expulsion of Fahren- 
heit’s ridiculous scale, as well as the others, which occasion such 
unnecessary delay and difficulty in fixing the different degrees of 
heat in the memory, when ranning through chemical experiments 
in both the languages. 

I may also perhaps be permitted to mention, to those who are 
making experiments on the conversion of starch into sugar, by 
Kirchofi’s method, that if the boiling be performed by passing 
steam into the fluid, all risk of empyreuma may be avoided, desic- 
cation prevented, (as the volume will continue any length of time 
nearly the same,) and the operation can be performed in porcelain, 
earthen ware, or even wood vessels. 

Mr. Wilkinson, the celebrated Jron-master, could not produce 

current of air through cast-iron pipes, (extending about a mile 
in®length,) even to the distance of 600 feet from the impelling 
force, which was very great; yet the gas-light companies find no 
difficulty in this respect.—May I request an explanation of this 
anomaly from any of your correspondents ? i 


XIL. Formation of Sal-Ammoniac in lurning Bricks. 
(To Dr. Thomson.) 
SIR, 

In your Sketch of the latest Improvements in the Physical 
Sciences, under the division Salts, article Sal-ammoniac, you ob- 
serve, “ that the sand employed in making bricks probably con- 
tains common salt, derived from the sea water with which it is 
washed ; and that this may be the source of the muriatic acid, 
which goes to the formation of the sal-ammoniac that sublimes 
during the burning of the bricks; but that if this be the case, 
nature employs, during this process, some method of decomposing 
common salt, at present unknown to manufacturers, &c.” 

In reply to this observation, 1 beg leave to remark, that as sul- 
phate of ammonia generally accompanies the volatile products of 
burning coals, it is not improbable that this salt decomposes the 
common salt that adheres to the sand, and gives rise to the pro- 
duction of the muriate of ammonia in question. 

I shall be much obliged to you to inform me, of some practicable 
method of separating manganese when in solution from the sola- 
tion of aneutral salt. A minute portion of this metal communi- 
cates a permanent stain to a considerable quantity of any neutral 
sulphate that may happen to contain it. 

L remain, Sir, your most humble servant, 


Bristol, Jan. 14, 1815. E, To. 


n 
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ArTIcLE XV. 


List of Patents. 


Rosert Satmon, Woburn, Bedfordshire ; for improvements in 
the construction of machines for making hay. Aug. 22, 1814. 

Joun Dickinson and GrEorcEe Loneman, Nash Mills, Hert- 
fordshire ; for improvements in the said John Dickinson’s patent 
machinery for manufacturing paper, and also a certain apparatus 
for separating the knots or lumps from paper or paper stuff. Aug. 
24, 1814. 

JaMEs Penny, of Low Nibthwaite, Lancaster, mechanic; and 
JosepH KENDAL, same county, turner; for a new and improved 
principle of making pill and other small boxes. Sept. 8, 1814. 

Wictiam Lister, Paddington, Middlesex, Esq. ; for certain 
further improvements on an engine for separating corn or seeds 
from the straw and chaff. Sept. 21, 1814. ‘ 

James Dosss, Birmingham, Gentleman ; for his improvements 
in the manufacturing of machines used for cutting and gathering in 
grain and produce arising from the earth, whereby much labour and 
expense are saved. Sept. 21, 1814. 

Josepu Tayior and Perer Taytor, Manchester, machine- 
makers; for having invented and brought to perfection certain 
improvements in a loom to be used in weaving cotton, linen, 
worsted, silk, or other cloth or clothes, made of any two or mere 
of the said materials. Sept. 21, 1814. 

W. E. SuEerrieLp, Somer’s Town, Middlesex, Gentleman; for 
divers improvements in the working or manufacturing of copper and 
its compounds, and other metallic substances, or any or either of 
the same. Sept. 21, 1814. 

W. Sampson, Acorn-street, London, millwright ; for certain 
improvements for raising water. Oct. 3, 1814. 

ABRAHAM SHAw, Leicester, glazier’s vice and diamond manu- 
facturer ; for his apparatus for the better cutting of window, plate, 
and sheet glass. Oct. 3, 1814. 

AmBroIsé Firmin Divot, Holborn, London, Gentleman; for 
an improvement in the method of making types or characters to be 
ysed in the art of printing. Oct. 3, 1314. 

R. Puitirs, Newbury, Bucks, engineer; for certain improve- 
ments ina plough. Oct. 5, 1814. 

James LoneuurstT ; for an olian organ or barrel organ with 
a self-acting swell. Nov. 1, 1814. 

Joun Watrers, Fenchurch-street, London; for certain im- 
provements in the construction and fastening of frame timber or 
binds of ships or vessels, whether building or under repair. Noy. 
7, 1814. 

’ WituiaMm Howarp, Old Brentford, Middlesex ; for improved 
apparatus for working the pumps on board ships, which may also be 
applied to churning, and various other useful purposes, Nov, 10, 
1814. 


) 
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ArticLeE XVI. 


METEOROLOGICAL TABLE. 


BaRoMETER, TRERMOMETER, 


29°7 0129-25|29°475 
29'37|29:35|29°360 


40°13} 0°68 13°35 


The observations in edch line of the table apply to a period of twenty-four 
hours, beginning at 9 A. M. on the day indicated in the first column, A dash 
devotes, that the result is included ip the next following observation, 
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REMARKS, 


Twelfth Month.—A, 5, 6. Slight hoar frosts in the ponds: windy at intervals. 
7. Occasional small rain, 8. The max. temp. of the last 24 hours this morning, 
with a hollow S. W. wind. An unsteady rain followed, of many hours’ con- 
tinuance, with much wind at S. 9, Windy: the barometer appears to have stood 
through the night at the min. noted. 10. Hoar frost : Cirrostratus: overcast, a, m, : 
after one, the day wet and stormy: much wind in the night. 11. Cloudy: rain 
before nine, and at intervals through the day, Though it was very cloudy, the 
bees came out in great numbers, as observed about the same time last year, 
12. Temp. this morning 54°, with low driving clouds, and a gale at S. W. 
13. Early this morning the wind was violent: it moderated about three p. m.: 
and the clouds, after asquall, assumed the Cumulostratus, Much water out in the 
marshes, 14, Red sun-rise: Cirri over the sky, with their extremities drawn out 
westward: p. m. it blew hard again from &. W. followed by rain at night, 
15. a.m, Much wind and cloud. The millers, who have remarked that for two 
years past our atmosphere has heen calmer than usual, will now probably com- 
plain of an excess of wind, The Cumulostratus appeared after three p.m, and 
the evening and night were calm. 16, Early this morning the wind rose again, 
and blew with great violence, with rain at intervals, till about three p. m., when 
the same change ensued as yesterday. 17. Overcast: windy: some rain p.m: 
a gale through the night, 18. The tempestuous weather continues. 19. A 
shower about eight a, m., and again in the evening, after which light clouds were 
observed to pass the moon’s disk with less and less velocity. 20, Hoar frost: a 
fine and nearly calm day: swarms of gnats in the air, and gossamer floating. The 
dew froze on the grass by half past four p.m,: there was a corona round the 
moon, and a Stratus, at night. 21. Hoar frost. 22. Dry air: steady breeze: 
Cirrus, passing to Cirrostratus. A lunar halo of large diameter. 23, 24. Cloudy: 
steady breeze, 25, Some snow in the night, followed by a little more in the 
day. 26. a.m. Snow more plentiful: a thaw. 27. Rain: sleet and snow: 
rain again, 28. The max. temp, early this morning: much rain, 29. Overcast 
sky. 30. Misty. 51. Hoar frost: large Cirrus clouds: a few dreps of rain: 
p.m. Nimbus, 

First Month, 1815,—1!, Hoar frost: a rese-coloured sky, with Cirrostratus at 
sun-set, 


RESULTS, 


Winds in the fore part Westerly and violent: in the latter, Easterly and modé- 
rate: but in both attendant with rain: but one clear day in the period. 


Barometer: Greatest height....... plojcla)§ ois: sia wis . 30°43 inches ; 
Sere Le, 2. See Behan ve aieroled a Wate aes 28-94 inches ; 
rea Of the Period 2.) knee sy cael eas 29°665 inches, 

Thermometer: Greatest height .........0...0000+ OR SE 56° 
BPABU GE oe wees uss Bisbloikiet dis Hnieie igi pla e.n/a.sin eee 
Mezn of the period .......... a ae Sine ops AULAae 


Evaporation, 0°68 inch. Rain, 3°39 inch, 
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A Biographical Account of David Rittenhouse,* LL.D. F.R.S. 
late President of the American Philosophical Society. 
By Thomas Thomson, M.D. F.R.S. - 


THE Rittenhouse family from which our philosopher was descended 
emigrated from the province of Guelderland to New York, towards 
the end of the 17th century, when that state was in the possession 
of the Dutch. They soon removed to Germantown, in Pennsylvania, 
where they established the first paper-mill ever erected in America. 
Matthias, the youngest son of Nicholas Rittenhouse, our philoso- 
pher’s grandfather, was born at Germantown, about eight miles 
from Philadelphia, in 1703. Having abandoned the occupation of 
a paper-maker when about 29 years of age, and two years after his 
father’s death, he settled at Norriton, a farm which he had pur- 
chased of about 150 acres, and situated about 20 miles from Phila- 
delphia. In the year 1727 he had married Elizabeth Williams, the 
daughter of Evan Williams, a native of Wales. This woman had 
been left an orphan, and was brought up by an old Gentleman in 
the neighbourhood called Richard Jones. She possessed a cheerful 
temper, and a mind uncommonly vigorous and comprehensive. + 


* The veneration in which this Gentleman was held in America, and the very 
high opinion entertained ef his genius and~scientific attainments, induce me to 
suppose that a short account of him will be acceptable to my readers, My infor- 
mation is derived from a biographical account of him published in Philadelphia in 
1813, by his nephew, Mr, William Barton. I perused this book with much 
pleasure, The views which it gives of politics, philosophy, and religion, are 
excellent, and such as I scarcely expected from an American philosopher of the 
present day, 

+ Mr. Barton conceives that the abilities of David Rittenhouse were derived 
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By this wife Matthias Rittenhouse had four sons and six daughters. 
David, the eldest son, and the subject of this article, was born on 
the Sth of April, 1732. He was an infant when the family re- 
moved to Norriton. He was destined by his father for a farmer, 
and at the age of 14 was actually employed in ploughing his father’s 
fields. 

During this period, which continued for about five years, he 
appears to have been occupied chiefly in the study of mathematics, 
and in the pursuit of mechanical inventions. We do not know 
what books he possessed’; but his brother Benjamin, who was often 
sent to call him in to dinner, often observed the fences at the ends 
of the furrows, and the plough handles themselves, chalked over 
with numerical calculations. In his 17th year he made a wooden 
clock of very ingenious workmanship; and soon afterwards he con- 
structed one of the same materials that compose the common clock, 
and upon the same principles. It is obvious from this that he must 
have possessed the means of making himself acquainted with the 
principles of clock-making from books, since he had no other 
instructor; and possibly there might have been a clock in his 
father’s house, which he would have it in his power to examine. Be 
this as it may, his success in constructing all the parts of the clock 
himself, and putting them together without any previous instruc- 
tion, displayed an uncommon mechanical turn, which probably 
would not have appeared had he been placed in more favourable 
circumstances. He requested his father to allow him to devote the 
whole of his time to mechanics, and to set up the trade of a clock 
and mathematical instrument-maker. His father, after a good deal 
of hesitation, at last gave his consent. He erected in consequence 
a workshop on the side of a public road, and in the township of? 
Norriton, after having made many implements of the trade with 
his own hands to supply the deficiency of such as were wanting in 
his purchased.stock. 

From the age of 19 to 25 Mr. Rittenhouse devoted the whole of 
his time to his trade and to his studies. ‘The days were occupied 
with the former, and mach of the nights with the latter. He rose 
very early in the morning, and did not go to bed till midnight, or 
even later. ‘This intense application impaired his health, which had 
before been good. He was seized with a constant heat in the pit of 
the stomach, affecting a space not exceeding the size of half-a- 
guinea, attended at times with much pain. ‘This malady never left 
him during the rest of his life. 

In 1751, when Mr. Rittenhouse was 19 years of age, Mr. 
Thomas Barton, an Irish Gentleman of English extraction, opened 
a school in the neighbourhood of Mr. Matthias Rittenhouse. This 


not from his father, but from this woman; and he is at some pains to show that 
abilities are often hereditary. Vor my own part [ never kuew a man of abilities 
whose mother had not been an uncommon woman. If we cousider that the early 
part of education, the most important of all, depends almost solely on the mother, 
we oced not be greatly surprised at this, 
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Gentleman had received a regular university education, and pos- 
sessed considerable knowledge and abilities. He was two years 
older than Mr, Rittenhouse, and two years afterwards became his 
brother-in-law by marrying his sister. An intimate friendship took 
place between these two young men; and there can be no doubt 
that Mr. Barton must have been of considerable use in forwarding 
the education of Mr. Rittenhouse, both by supplying him with 
books, and by instructing him in several branches of knowledge, to 
which previously he could not have the means of paying any atten- 
tion; but we neither know the course of study that Mr. Ritten- 
house pursued, ner the books which he used. He appears early to 
have acquired a very considerable knowledge of mathematics and 
astronomy, and to have perused Newton’s Principia partly in the 
English translation and partly in the original. Mr. Barton says 
that he discovered the method of fluctions without knowing that it 
had been previously discovered by Newton; but such ignorance in 
the year 1751, more than half a century after the discovery was 
publicly known in Europe, seems hardly conceivable. Whatever 
mathematical books he studied must have alluded to a method at 
that time followed by every mathematician ; or supposing, which 
seems hardly credible, that all the books in his possession had been 
printed before the discovery of fluctions, still Mr. Barton, who had 
been educated at Trinity College, Dublin, could not possibly be 
ignorant of the discovery of fluctions. Indeed, in the second 
edition of the Principia, there is a kind of discussion on the subject 
by Newton himself. Mr. Barton then, I conceive, must have been 
misinformed upon this subject. 

Astronomy was Mr. Rittenhouse’s darling pursuit; and we have 
the strongest proofs that his knowledge of this science was pro- 
found, and his skill as a practical astronomer very great. He 
acquired considerable dexterity in making astronomical instruments, 
especially telescopes and clocks. ‘The principles by means of which 
the pendulums of these clocks were kept always at the same length 
are curious, and deserve the attention of astronomers and mathe- 
matical instrument-makers. 

But though neither the books which he perused, nor the order of 
lis studies, be known, yet we are acquainted with the particular 
circumstance which first turned his attention to mechanics and 
mathematics. He had a maternal uncle, David Williams, a car- 
penter, who had a mathematical turn: this man died when David 
Kittenhouse was a boy, and his tools and books, consisting of some 
treatises on geometry and some manuscript calculations, fell into 
the possession of his mother; to these books, &c. David had free 
access, and they were probably the only books of any value within 
his reach. Hence we need not be surprised that a young man of a 
Vigorous understanding soon acquired a taste for mathematics, and 
learned to handle the tools of his ancle. 

The great mathematical and astronomical skill of Mr. Ritten- 
house was soon discovered by Mr. Barton, who had taken orders, 
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and was settled as a clergyman in an episcopal congregation in 
Philadelphia. He communicated the fact to Dr. Smith, Provost of 
the College of Philadelphia: a friendship soon took place between 
them, and Dr. Smith was at great pains to draw him into public 
notice. 

In 1763 Mr. Rittenhouse was employed by Mr. Peters, Pro- 
vincial Secretary to the Governor of Pennsylvania, to determine 
part of the limits between Maryland and Pennsylvania, which had 
Jong been a subject of dispute between Lord Baltimore and Mr. 
Penn, the proprietors of the respective provinces. This laborious 
task he performed to the satisfaction of the parties concerned. 

In 1766 Mr. Rittenhouse married Eleanor Colston, daughter of 
Bernard Colston, a reputable farmer in the neighbourhood. She 
belonged to the society of Quakers. Mr. Rittenhouse had been 
brought up an Anabaptist ; but he never declared himself a member 
of any particular church. ‘The marriage was solemnized at Nor- 
riton by his brother-in-law, Mr. Barton. His father had previously 
resigned to him his house and farm of Norriton, having removed 
with his family to a house that he had built on his place in Wor- 
cester township. At Norriton Mr. Rittenhouse remained for four 
years; during which period his reputation as a mechanic and an 
astronomer was very much increased by two circumstances, which 
deserve to be particularly mentioned. The first was the construc- 
tion of an orrery, much more complete than any thing of the kind 
that had been previously contrived. It exhibited the true motions 
of the different planets and satellites with the greatest exactness, so 
as to show their place in the heavens, and their relative position 
with respect to each other without any sensible error for thousands 
of years to come. ‘The relative position of these bodies for any 
particular time could be determined by turning a winch till an 
index on a dial plate pointed out the time wanted. Before he 
attempted the construction of this expensive machine Mr. Barton, 
his brother-in-law, bound himself to reimburse him for the expense, 
provided he could not get it sold; but as soon as the machine was 
completed, there was a competition for it between the College of 
Princeton, New Jersey, and the College of Philadelphia. The 
orrery was disposed of to the College of Princeton for 300/.; and 
he made another within the year for the College of Philadelphia. 

The other circumstance was of still greater importance: it was 
the observation of the transit of Venus in 1769. This transit, 
being of rare occurrence, and being the best means of determining 
the parallax of the sun, was eagerly expected by astronomers, and 
had attracted the particular attention of almost all the crowned 
heads in Europe. Philadelphia being a proper station for observing 
this phenomenon, the opportunity was laid hold of by the Philoso- 
phical Society of that city, and three committees were appointed to 
make the observation in three different places: one of these was at 
the observatory constructed by Mr. Rittenhouse at Norriton. ‘The 
committee appointed to make the observation in this place were 
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Mr. Rittenhouse, Dr. Smith, Mr. Lukens, and Mr. Sellers. Every 
thing was properly prepared by Mr. Rittenhouse. ‘The sun rose and 
set on the day of the transit without a cloud. The observation was 
made in the most complete manner. An account of it was pub- 
lished in the first volume of the Transactions of the American 
Society. It was allowed by astronomers to be very complete, and 
served to raise the reputation of Mr. Kittenhouse in Europe. He 
was henceforth considered as a consummate astronomer. 

On the 17th of November, 1767, tlre College of Philadelphia 
bestowed upon Mr. Rittenhouse the honorary degree of Master of 
Arts. In 1770 he took up his residence in Philadelphia. About 
the same time he lost his wife, who left him ‘two daughters, both at 
that time infants. In 1771 he was elected one of the Secretaries to 
the Philosophical Society. About this time the Assembly of Penn- 
sylvania voted him 300/. chiefly on account of the ingenuity which 
he had displayed in the construction of the orrery. 

It was at this time that the disputes between the British Govern- 
ment and the American colonies, which terminated in the revolu- 
tionary war, began. No further attention could be paid to science 
or literature; politics alone filled the minds of every one. Mr. 
Barton assures us that at the commencement of the dispute the 
whole American population was loyal, and that it was with the 
utmost reluctance they were brought to a declaration of independ- 
ence; but I cannot, for my part, adopt this opinion. If we con- 
sider the great number of emigrants that went to America during 
the troubles in Charles the First’s reign ; that these emigrants were 
all puritants who possessed the most lofty ideas of liberty and inde- 
pendence, and were in fact republicans in their hearts; we cannot 
avoid concluding that these sentiments, for which they had left 
their native country, and suffered all the hardships to which they 
were exposed in the New World, would be cherished by them with 
particular veneration, would be inculcated upon their children, and 
would become the distinguishing characteristic of the colony. Hence 
I conceive that republican principles were very generally entertained 
in America, especially in New England, where the dispute first 
began. The colonists were of opinion that the whole expense of 
defending them should fall upon the mother country, and that the 
British Parliament had no right to lay taxes on them till they put 
them in every respect upon a footing with the inhabitants of Great 
Britain. In this opinion I think they were right. It was fortunate 
for Great Britain that the dispute terminated as it did; perhaps it 
was equally fortunate for America, though a sufficient period has 
not yet elapsed to enable us to judge correctly. | 

Mr. Rittenhouse took the side of the colonists with great keen- 
ness ; while his brother-in-law, Mr. Barton, embraced that of the 
mother country. ‘This produced a separation. Mr. Barton went 
to New York, where he fied in 1780. He left all his family behind 
him in Philadelphia. In 1776 Mr. Rittenhouse was chosen State 
Treasurer of Pennsylvania, a situation which he filled for 13 years. 
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The profits were so small as not to enable him to keep a clerk, and 
the finances of the country so embarrassed as to render the office 
far from agreeable. In 1777 the British army occupied Phila- 
delphia.. The State Legislature went to Lancaster, and Mr. 
Rittenhouse accompanied them, leaving his wife and family (for he 
had married again) at Norriton. A Council of Safety, consisting 
of twelve persons, of whom Mr. Rittenhouse was one, was 
appointed with despotic powers ; but it does not appear that the 

ever exercised them. When the British army evacuated Philadel- 
phia, in 1778, Mr. Rittenhouse returned to that city, and continued 
to reside in it during the rest of his life. ; 

In 1779 he was appointed one of the commissioners to settle the 
boundary between Pennsylvania and Virginia, which had been dis- 
puted for so long a period with so much eagerness. The business 
was finally settled in 1784, Mr. Rittenhouse and his associates 
having marked out the whole boundary line with the greatest 
accuracy. On the 10th of March, 1780, Mr. Rittenhouse was 
elected, by the General Assembly of Philadelphia, a Trustee of the 
Loan Office of the State. In 1782 he was chosen a Fellow of the 
Academy of Arts and Sciences of Boston. In 1786 he was 
’ appointed a commissioner to determine the exact boundary be- 
tween the State of Massachusetts and New York. In 1789 the 
degree of Doctor of Laws was conferred upon him by the College 
of New Jersey. The same year he resigned the office of Treasurer 
of the State, which he had held for 13 years, having been 
unanimously elected to it every year by the vote of the Assembly. 
In 1790 he was elected Vice President of the American Philoso- 
phical Society ; and the next year, in consequence of the death of 
Dr. Franklin, he was chosen President of that learned Body, a 
situation which he held till his death. 

He was employed by Government, on various occasions, in the 
construction of roads, and in rendering rivers navigable, or in 
improving their navigation; and in 1792 he received the very 
important appointment of Director of the American Mint, a 
situation which he held till 1795, when he resigned it. 

The French Revolution had been going on for some years, and 
it is not surprising that it was generally approved of by the inhabit- 
ants of America: so strong were their prejudices, indeed, that even 
the destruction of the King of France, and of the whole family, 
the bloady despotism of Robespierre, and the fanatical madness of 
the pretended philosophers who abolished by law the Christian 
religion, the belief in the existence of God, and of a future state, 
did not open their eyes, nor make them sensible of the desperate 
evils to Europe, morality, and civilization, with which that ill- 
starred revolution was pregnant. A democratic society was esta- 
blished at Philadelphia in 1793 in imitation of the Jacobin Club of 
Paris, and Mr. Rittenhouse was elected the President. The bad 
tendency of this society was soon evident ; and it became the source 
ef many political evils, particularly of an insurrection in the west 
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of Pennsylvania against the excise laws. Mr. Barton has endea- 
voured to vindicate Mr. Rittenhouse for his connection with this 
Society ; but his vindication is far from satisfactory. He did not 
attend their meetings; but as he retained the place of President, 
this must be considered as a direct avowal that he approved of their 
proceedings ; for had he disapproved of them, it is quite obvious 
that he was bound as an honest man to throw up the office. Now 
as Mr. Barton does not say that any resignation took place, it is 
pretty clear that he retained his situation to the last. How far his 
being President of the democratic society of Philadelphia can be 
considered as approving of the enormities committed in France, 
and the desperate spirit of immorality displayed by the successive 
demagogues of that unhappy country, I cannot say; because I do 
not know the peculiar creed which was maintained and propagated 
by the democratie society of Philadelphia. ‘That a republican 
should view the French Revolution with a favourable eye, in spite 
of the enormities which disgraced it, I can easily conceive ; but 
that a philosopher, and a disciple of Newton, should view with 
complacency the unblushing propagation of atheism and immo- 
rality, is what I cannot bring myself to believe; nor that a 
Christian, and a man of virtue, like Mr. Rittenhouse, should 
rejoice at the destruction of the Christian religion, and all the 
institutions for education in one of the finest countries of Europe. 

Dr. Rittenhouse was elected a foreign member of the Royal 
Society on the 16th of April, 1795; but he enjoyed this honour 
only a short time. His constitution was worn out, though he had 
not attained any extraordinary age; and he died on the 26th of 
June, aged 64 years. The account of his death by his nephew, 
Dr. Smith Barton, who attended )iim in his last illness, is so simple 
and interesting that I cannot avoid laying it before my readers :— 

“ The last visit I ever received from Mr. Rittenhouse was about 
the middle of June, 1796. He called at my humble habitation in 
Fifth -street, to inquire about my health, and to learn from me the 
result of the experiments and inquiries in which he knew I was at 
that time engaged, concerning the mode of generation and gesta- 
tion of our opossum, an animal to whose economy and manners he 
had himself paid some attention, and whose history he justly con- 
sidered as one of the most interesting in the whole range of 
zoology. 

** It was on this occasion that our excellent friend first informed 
me that he had received a diploma from the Royal Society. He 
observed, with a tone of voice, and with a certain expression of 
countenance, which were not calculated to afford me any pleasure, 
that a few years ago such a mark of respect from that illustrious 
body would have been received by him with pleasure and with 
pride. 

** In fact, Mr. Rittenhouse, now and for some months past, was 
strongly impressed with the idea that his career of usefulness and 
virtue was nearly at an end, He had several times during the pre- 
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ceding part of the spring and summer, intimated to me (and 
doubtless to others of his friends) his impressions on this head. In 
what precise condition of his system, whether physical or intellec- 
tual, these impressions were founded, I have only been able to form 
a distant and unsatisfactory conjecture. 

‘* A few days after this interview, viz. on the 22d of June, I 
was sent for to visit Mr. Rittenhouse. J found him in his garden, 
where he loved to walk, and soon learned that he laboured under a 
severe attack of cholera, accompanied, however, with more fever 
than we generally find with this disease ; and with a great increase 
of that violent pain and sense of oppression at the region of his 
stomach, to which he had been subject for at least thirty years. 
Notwithstanding his age, the debility of his system, and the unfa- 
vourable state of the season, I ventured to flatter myself that the 
attack would not prove mortal. On the following day, however, 
finding him no better, but rather worse, I requested permission to 
call in the aid of another physician; and having mentioned the 
name of Dr. Adam Kuhn, that Gentleman accordingly visited our 
friend in company with me during the remainder of his illness. 

“ His febrile symptoms being very urgent, it was thought neces- 
sary to bleed our patient; and notwithstanding his great and 
habitual repugnance to the practice on former occasions, he now 
readily consented to the operation, ‘on condition that I should per- 
form it myself, The blood which was drawn exhibited a pretty 
strong inflammatory crust, and the operation seemed to give him a 
temporary relief from his pain. Soon after this his strength gra- 
dually declined ; and on the third day of his illness it was but too 
obvious that our illustrious relative was soon to be separated from 
his friends. He expired without a struggle, and in the calmest 
manner, ten minutes before two o’clock on the morning of Sunday 
the 26th, in the presence of his youngest daughter, Mrs. Waters, 
and myself. His excellent wife, who had ever been assiduous in 
her attentions on her husband, both in sickness and in health, had 
retired from his chamber about two hours before, unable to support 
the awful scene of expiring genius and virtue. 

«¢ There can be no doubt, I think, that Mr. Rittenhouse, from 
the first invasion of his disease, or at least from the day when he 
was confined to his bed or room, entertained but little hopes of his 
recovery. He signed his willin my presence. He discovered no 
more solicitude about his situation than it is decorous and proper in 
every good or great man to feel when in a similar situation. During 
the greater part of his illness he manifested the most happy tempe- 
rament of mind; and it was only in the last hour or two of his life 
that his powerful intellects were disturbed by a mild delirium. 
About eight hours before he died, the pain in the region of his 
stomach being unusually severe, a poultice composed of meal and 
laudanum was applied to the part. In less than two hours after the 
application I called to see him, and upon asking him if he did not 
feel easier, he calmly answered in these memorable words, which it 
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is impossible for me to forget, for they were the last he ever dis- 
tinetly uttered, and they make us acquainted with the two most 
important features of his religious creed,—* Yes, you have made 
the way to God easier.’ 

« Such were the dying words, as it were, of our illustrious 
relative and friend. He was dear to us both, to all his relatives and 
friends, and to his country. To me, let me add, he was peculiarly 
dear. The most happy and profitable hours of my life were passed 
in the society of this virtuous man. I followed his footsteps in the 
wilderness of our country, where he was the first ta carry the 
telescope, and to mark the motions and positions of the planets. In 
the bosom of his family I listened to his lessons, as an humble 
disciple of Socrates or Plato, Science mixed with virtue was ever 
inculcated from his lips; but tome Mr, Rittenhouse was more than 
a friend and precepter. He was a father and supporter. He laid 
the foundation of what little prosperity in life 1 now, or may in 
future, enjoy: and if it shall ever be my fortune, either by my 
labours or my zeal to advance the progress of science, or to reflect 
any lionour upon my country, I should be the most ungrateful of 
men if I did not acknowledge and wish it to be known that it was 
Davin Ritrennouse who enabled me to be useful.” 

That the character and dispositions of Dr. Rittenhouse must have 
been excellent, is obvious from the high veneration in which ,he 
was held by all his countrymen, and by the annual and unanimous 
vote of the General Assembly of Pennsylvania in his favour for 13 
years, at a period when they were divided into: two most furious 
factions. That his honour and integrity were pure and unsullied we 
require no further proof than this: he led in Philadelphia a retired 
and sober life, never launching out into any extravagance, and 
indeed holding luxury in the utmost abhorrence ; yet all the pro- 
perty which he ever acquired cost him no more than 13,525/. ; 
though he held for many years public oflices of the most important 
kind, some of them lucrative ; and one, Treasurer to the State, in 
atime of public danger and distress, in which a man destitute of 

rinciples might have realized an immense fortune. Mr. Barton 
brought the most satisfactory evidence that he was a sincere 
believer in the Christian religion, that he had studied its evidences, 
and satisfied himself of their force, though he seems to have 
reckoned as of no consequence the peculiar dogmas which distin- 
guish the different Protestant sects which swarm in America. His 
liberality and benevolence were in all. cases conspicuous. He 
advanced a considerable sum of money to enable the American 
Philosophical Society to discharge a debt which they had contracted. 
In 1793, when the yellow fever raged in Philadelphia, he employed 
Dr. Barton to attend several poor families in his neighbourhood who 
had contracted the disease. He supported, for some time, an 
Italian statuary, who had come to Philadelphia in quest of employ- 
ment, but had been unsuccessful. Finally, he was, during the 
whole of his life, a violent and declared enemy to the slave-trade, 
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As to his works, he has left but few behind him. Nor shall we 
be surprised at this, if we consider the country in which he spent 
his life, the difficulties with which he had to struggle in the early 
part of his career, and the arduous contest which, during a period 
of 12 years, drew the whole attention of the Americans to politics, 
and which left behind ‘it such a deterioration of moral character, 
such a state of agitation and discontent, as must long prevent any 
great advancement of the sciences in that boisterous and unsettled 
republic. Mr. Rittenhouse left behind him 22 papers, all printed 
in the four volumes of the American Philosophical Society’s Trans- 
actions, which have been already published. ‘These papers are 
chiefly astronomical ; and the most important of them all is the 
account of the transit of Venus in 1769, printed in the first 
volume, and drawn up by Dr. Smith. 
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Experiments for determining the Draught of Carriages, with and 
without Springs. Extracted from an Essay on the Construction 
of Roads and Carriages. By R. L. Edgeworth, Esq. F.R.S. 
M.R.1.A. and Civil Engineer, 


Tueory shows that whilst the wheels of a carriage pass over an 
obstacle the load on the carriage must rise along with the wheels, 
unless it is supported by springs ; but that if the load is hung upon 
springs, whilst the carriage-wheels tend to throw the load upwards, 
as they rise suddenly over an obstacle, the springs will bend, 
because they.are opposed, not only by the weight, but by the vis 
inertice of the load acting downwards; and the load will conse- 
quently not be thrown up swddenly so high, as if there were no 
springs; for the weight. cannot be thrown upwards instantly ; it 
requires a certain time to throw any weight upwards through a 
given space, and it is well known that in all cases this time must be 
equal-to that in which a body would fall through the same space. 
So that making allowance for the imperfection of springs, it is easy 
to calculate their utility in lessening the draught of a carriage over 
an obstacle, if the height of the obstacle, the velocity of the car- 
riage, the height of its wheels, and of the load which rests on 
springs, be known. : 

Upon subjects of this sort, which are of such universal concern, 
the best possible proofs should be given of the truth of -whatever is 
proposed for general adoption, particularly where popular prejudice 
is directly in opposition to what is advanced. Let the accuracy of 
models, and their resemblance to reality, be ever. so great, the 
mind still requires what is real. The ploughman will not be con- 
vineed by experiments made on the models of ploughs, nor the 
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waggoner or coachman by experiments on the models of coaches or 
waggons. It has been hitherto, therefore, a desideratum in- 
mechanics to discover means of ascertaining precisely the power 
exerted by animals in drawing instruments of agriculture, as well as 
what is requisite to draw wheel carriages. 

A machine for this purpose was presented to the Society for the 
Encouragement of Arts and Manufactures in 1771. It consisted of 
levers acting upon a spiral spring, in such a manner as to move an 
index that went through a considerable space. But as the power of 
the horse, and the resistance of the machine, varies continually ; 
and as this machine showed only the greatest exertion of the power, 
without giving the sum of all its efforts, it was not satisfactory. It 
is possible to construct a machine upon this principle that will give 
the amount of the time and force employed in trials of this sort ; 
but more simple and satisfactory means have been discovered. 

In page 50 of the first Report for May, 1808, of the Committee 
‘of the Highways, I have spoken of a perfect method of ascertaining 
the comparative force necessary to draw any two carriages. It 
appears to me to be my duty * to describe this contrivance in the 
present paper. 

To elucidate the principle of this apparatus, two post-chaises 
were selected, the weights of which were nearly the same, their 
wheels were nearly of the same size, and they were alike in their 
general construction. ‘To determine which of these could be drawn 
over the same obstacles with the greatest ease, one end of a rope 60 
yards long was fastened to the splinter-bar of one of the chaises, and 
the other end of it was fastened to the splinter-bar of the other car- 
riage. ‘This rope had been previously made to pass round a light 
pulley six feet six inches diameter, which was placed horizontally, 
by means of a proper frame, on a two-wheeled carriage. 

This pulley was sufficiently large to permit the carriages which 
were to be compared to run in a parallel direction at a sufficient 
distance from each other. 

The foremost carriage was drawn forward by horses, and the two 
chaises were obliged to follow it. As the chaises were nearly of the 
same weight, they kept for some time together ; but when either of 
them was retarded, it fell behind the other. An inconsiderable 
difference in the goodness of the parts of the road on which either 
carriage ran became sensible by the retardation of that carriage 
which ran upon the worst road. 

If the machine carrying the pulley be drawn forward, the two 
other carriages must follow it ; and if they are of equal weight, and 
equally well constructed, they must move on together, as they are 
drawn by the carriage with the pulley, provided the part of the 
road on which each of them moves be equally smooth and good; 
but if cither of the carriages that are to be compared is inferior in 


* This essay was composed at the desire of the Chairman of the Committee of * 
the House of Commons, 
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construction to the other, it will not keep pace with that of a better 
construction, but it will ina short time be left behind, till at last 
the better carriage will overtake the machine which carries the 
pulley. Now if the carriages are replaced in their former situation, 
that which appeared to be the best may have additional loading put 
upon it by degrees till it nearly keeps pace with the inferior car- 
riage ; so that after a sufficient number of trials, the advantage of 
one over the other may be determined by weight. 

This is in fact weighing the draught of one carriage against the 
draught of another ; and thus, taking any one carriage as a standard, 
the comparative advantage of any number of carriages, ploughs, or 
implements to be drawn by horses, may be accurately ascertained. 

By this apparatus a cart with wooden springs was tried against a 
common cart : both were in the first place weighed, and the lightest 
had as much loading put into it as made it equal in weight to the 
other. They were then fastened to the ends of a rope which went 
round a pulley which was mounted, as above described, on another 
carriage. After a number of trials, on a road which was neither 
very good nor very bad, it was fairly ascertained that the cart on 
wooden springs surpassed a common cart of nearly the same form, 
and with wheels of nearly the same size; and that it carried more 
than one-fifth greater loading than the common cart ; that is to say, 
the spring cart, loaded with seven men and a boy, kept pace with 
a common cart loaded with six men, whose weights compared were 
in the proportion above-mentioned. 

To prevent any mistake that might arise from the difference of 
roughness in the different paths on which the carts ran, they were 
placed alternately at each end of the road, without any material 
difference being observed.* 

Distance from workmen skilled in working steel springs pres 
vented a comparison being made between them and wooden 
springs. 

Having thus stated the result of an inquiry, which appears to me 
of extensive utility, I beg leave to point out in general, 

That if one horse out of five which are now employed in 
drawing heavy burdens could be spared, the saving to the nation 
would be (according to the calculations of Mr. Ward, in his excel- 
lent paper printed in the Third Report for 1809, of the House of 
Commons’ Committee upon Broad-Wheels and Roads) nearly three 
mnillions sterling. e 

That as the advantage of springs must be inconsiderable upon 
smooth, soft, and sandy roads, their utility may perhaps be confined 
to one-tenth part of the roads in England, still they may save nearly 
300,000/. annually to the nation, with all the advantages arising 
from the greater supply of human food, which must arise from the 
saving of land now appropriated to the maintaining of horses. Sup- 


* A similar experiment to what is above described was tried on a grayel walk 
with models, and nearly the same results were produced, 
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posing the saving to be only one-half or one-third of this sum, 
surely it is a great consideration in political economy. 

It may also be observed, that the wear and tear of carriages on 
rough roads will be considerably diminished by the use of springs: 

That the carriages with springs may be made much lighter than 
those without them, and that the weight so saved may be part of 
the loading of the carriage, instead of being uselessly a part of the 
carriage itself : 

That by such carriages the roads will be less injured than they are 
at present, and that the thill-horse, though drawing heavier loads, 
will not be liable to the violent succussions to which it is now 
exposed in bad roads. 

If this paper should in any degree obtain the attention of the 
Board of Agriculture, it may perhaps conduce to promote the 
adoption of a scheme which appears to me of the utmost national 
importance. I allude to a proposal, which I have elsewhere made, 
of carrying on publicly and daily for some months in the vicinity of 
the metropolis a system of large experiments with real carriages on 
a real road. 

For this purpose a piece of a common near a great road should 
be fenced off, and there a quarter of a mile of road should be con- 
structed on the best principles. And on this road, during two 
months at least, carriages upon the most approved construction 
should constantly be employed. Their number should be such that 
the traffic on the experimental road should equal that which is 
carried on upon the common road with which it is compared. 

Beside this, part of the enclosure should be appropriated to expe- 
riments upon large carriages of different construction, with and 
without springs, in the manner above described. 

These last-mentioned experiments might be repeated once a 
week for the period above-mentioned, so that the philosopher, the 
legislator, the farmer, the manufacturer, the coach-maker, the 
wheel-wright, the coachman, and the carter, might satisfy himself 
by the conviction of his own senses, observation, and understand- 
ing, of the true practical result of all that has been said, written, 
and tried, upon the subject of wheel carriages. 

Such a large and unequivocal exposition of the truth would put 
an end to many a vain and interested project. It would be the 
result of real patriotism—of that genuine English patriotism which 
generously promotes what is essential to the economical interests of 
the state. Here nothing is promised but what every man in Eng- 
land must wish to have accomplished ; and a scheme is proposed 
which no adventurer can turn to private advantage. 
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ArTIcLE III. 


Experiments to determine the Definite Proportions wn which the 
Elements of Organic Nature are combined. By Jacob Berzelius, 
M.D. F.R.S. Professor of Chemistry at Stockholm, 


Ill. Analysis of the Ternary Oxides. 
(Continued from p. 101.) 


5. Acetic Acid.—Among my experiments on the water of com- 
bination of the salts, I gave two analyses of acetates; namely, 
acetate of lime and acetate of soda, from which I concluded that 
100 of acetic acid neutralize a quantity of base containing from 
15-71 to 15°89 of oxygen. 

T have thought it necessary to repeat these experiments with still 
greater accuracy. I held acetate of lime for several hours in the 
highest temperature to which it could be exposed without risking 
decomposition : 10 parts of this salt burnt in a platinum crucible 
to the state of pure quick-lime left 3°54 of residue. Hence acetate’ 
of lime is composed of 


Acetic acid ..... Riots ca OAL ETL snd ie obi LO 
Pury. sie sires tras thes iobeudcs: amrck Oat an later ues 
100°0 


These 54:8 parts of lime contain 15°43 of oxygen. I took very 
pure crystals of acetate of lead, reduced them to powder, and put 
them into a vacuum with sulphuric acid, in which | left them for 48 
hours. I chose this method because acetate of lead undergoes a- 
slight decomposition in the open air, attracting carbonic acid, and 
letting go a little acetic acid; and when heat is applied, a part of 
the acetic acid flies off along with the water. In three different 
experiments, the loss of weight was 14°29, 14°32, and 14:5 per 
cent. These variations depend upon the impossibility of deter- 
mining when all the humidity mechanically retained is dissipated, 
and the salt begins to effloresce. The salt efiloresced in this 
manner, when heated in a retort, gave out neither water nor acetic 
acid (I mean before it began to be decomposed) ; doubtless because 
acetic, like many other acids, is unable to exist in a separate state 
when entirely deprived of water or some other oxide with which it 
may combine. 

A bundred parts of effloresced acetate, analyzed by combustion, 
and by driving off the acetic acid by means of nitric acid, and 
decomposing the nitrate by heat, produced in different experiments 
from 68°5 to 68'52 of oxide of lead... Hence it is composed of 
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Acetic acid ........ 26°97 .... 31°48 .... 100°000 

Oxide of lead ...... 58°71 2... 68°52 .... 217°662 

a b4°32. dah tree” ‘Doae 
100-00 100°00 

But 217°662 of oxide of lead contain 15°56 of oxygen, which 
differs little from the analysis of acetate of lime. The oxygen of 
53°14 water is 46°9; but 15°56 x 3 = 46°68; that is to say, that 
the water contains three times as much oxygen as the base. 

To find the number of volumes of oxygen in acetic acid, I 
examined the subacetate of lead. It is known that acetate of lead 
digested on oxide of lead dissolves a portion of it, and forms a 
soluble subacetate ; while a portion of the oxide of lead is converted 
into a white voluminous powder, little soluble in water, and con- 
stituting a subacetate with a greater proportion of base. 

The soluble subacetate attracts carbonic acid from the atmos- 
phere with avidity, and cannot be concentrated in open vessels. To 
obtain it in a dry form, I exposed a solution of subacetate of lead in 
a vacuum with sulphuric acid. When half the liquid was evapo- 
rated, } found a great quantity of a white matter, not at all crystal- 
lized, deposited at the bottom. I removed this matter from the 
liquid, washed it in alcohol, and then dried it in a vacuum along 
with sulphuric acid. 

The subacetate thus prepared, when heated in a retort; gives no 
symptoms of containing moisture, and of course does not contain 
any combined water. Analyzed by combustion, it gives 86°77 per 
cent. of oxide of lead. 

The liquid from which this salt had been deposited, when mixed 
with alcohol, lets fall a new portion of the salt; which, being 
analyzed, gave the same result as the preceding. Hence this 
subsalt is composed of 


Metic ACIG, .\.°s sce o eee ne Too ee. 100 
Oxide of lead .,...... 66, OT Laake etn ODO 
100°00 


But 217:66 x 3 = 652:93, which differs very little from 656. 
Hence it follows that in this subsalt the acid is combined with 
thrice as much base as in the acetate. 

‘Lhe subacetate at a maximum, formed when the preceding sub- 
acetate is digested with more oxide of lead, can hardly be obtained 
ina state of purity in that manner. I prepared it by pouring a 
great excess of caustic ammonia into the concentrated solution of 
the preceding subacetate. The mixture is at first transparent; but 
it soon deposites abundance of subacetate at a maximum. _ I sepa- 
tated it by a filter, and washed it well with ammonia and water. , It 
was then dried in a vacuum. Heated a little above 212° in the 
vacuum, it disengaged three per cent. of its weight of water, and 
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acquired a slightly reddish tinge. The 97 parts of residue analyzed 
by combustion left 91°3 per cent. of oxide of lead. Hence the 
salt is composed of 


PPO DOG. wae «sae ype towels ce 100 
Oxide of lead ,.....<6. 9130.05... 9608 
meater 2. ee StS ea ee cerreieee 53 


Here the acid is combined with six times as much base as in the 
neutral aeetate, and the water of combination contains half as much 
oxygen as the oxide of lead. 

1:06 parts of effioresced acetate of lead, equivalent to 0°333 of 
acetic acid, produced by combustion 0°13 of water and 0974 of 
carbonic acid. Hence 100 of acetic acid are composed of 


PEYORUPEN oc ane bs os a on toe ne belie bins, ee 


Carbon ..... Neeie che haa ssatets ais sTeuel eintarn }oeo Ce 
Oxygen @*eeeeteere eee eeeee eeservevene 46°82 
100°00 


Now 15°56 x 3 = 46°68. Hence it follows that acetic acid 
contains three volumes of oxygen. The other numbers correspond 
with four volumes of carbon and six volumes of hydrogen. ‘Sup- 
posing, then, acetic acid composed of 6 H + 4C + 30, its 
composition will be as follows :— 


Hydrogen ...ec.deccscescesccssss 69195 


CANON eee ness Sek aae a are Slee o oye ere 46°871 
Oxygen worse ceevere eseeev eevee eee 46°934 
100:000 


The real capacity of saturation of this acid is 15°63, instead of 
15°56, determined by experiment. 

There is an approximation between the results of Gay-Lussac and 
Thenard and mine. According to them,' 100 acid are composed of 
5'629 hydrogen, 50°222 carbon, and 44°147 oxygen; but when we 
consider that their experiments were made with acetate of barytes, 
which, to judge from the quantity of barytes found in it, must ~ 
have contained a quantity of combined water, the oxygen in which 
was equal to that in the barytes—when we consider this, it is obvious 
that they must have obtained much more hydrogen and oxygen than 
my experiments indicate, instead of a smaller quantity. Probably 
their balls were so much dried as not only to dissipate all the 
moisture, but likewise to oxidate a portion of the hydrogen of the 
acid. 

6. Gallic Acid:—It is difficult to obtain pure gallic acid. What 
I employed was obtained by leaving infusion of nutgalls exposed to 
the influence of the air. The small crystals thus procured were 
dissolved in water, and crystallized again. I then exposed the 
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crystals in a small retort to a moderate heat. They at first gave out 
water, and then sublimed, and left a blackish brown mass, in 
which it was easy to recognise the presence of tannin; so that these 
crystals had been composed of gallic acid and tannin, The sub- 
limed acid was colourless, had a bitter taste, 2and-a smell somewhat 
empyreumatic, owing uo doubt to a portion of tannin having been 
decomposed by the heat. 

The sublimed acid does not alter the colour of litmus. It dis- 
solves readily in water, and the solution immediately blackens a 
solution of iron; but it does not decompose the earthy carbonates. 
The alkaline carbonates are decomposed by it; and if the mixture 
contains an excess of alkali, it speedily becomes brown. ‘This 
decomposition does not appear to take place if the air be excluded. 

In consequence of the property which gallic acid has of being 
decomposed by the influence of the bases with which it is combined, 
it is difficult to obtain a gallate which is not somewhat altered. To 
obtaia a gallate of lead as pure as possible, I dissolved gallic acid in 
a very small portion of water, and added carbonate of ammonia in 
a solid form. I then put the mixture under the receiver of an air- 
pump, along with sulphuric acid. When the ammonia ceased to 
effervesce, I pumped out the air, ‘The surplus of ammonia flew off 
first, and then the water evaporated. ‘The saline mass remaining 
had a yellowish colour. I dissolved it in warm water, and poured 
into the solution a boiling solution of nitrate of lead. The whole 
being put into a phial (which was filled with it), was digested till 
the gallate of lead assumed the form of grains, which readily 
separated from the liquid. I decanted off the liquid, and filled the 
phial with boiling water; and this I repeated till the gallate was 
sufficiently washed. I then threw it on a filter, and dried it at first 
by pressure between folds of blotting-paper, and then in a vacuum. 

The gallate of lead thus obtained formed a white crystalline 
powder with a shade of grey. After being exposed to the air for 
-some days, it became brown ; but the analytical experiments were 
made as soon as it became dry. 

200 of gallate of lead formed 172*1 of sulphate of lead, equi- 
valent to 127 of oxide of lead. Hence it follows that the salt is 
composed of 


0 Pore SG tvs au o 100 


The analysis by combustion furnished only 63 per cent. of oxide 
of lead. ‘The oxygen contained in 173°97 of oxide of lead is 
12°44. 

Gallate of lead is not easily decomposed by ammonia. The 
alkali must be concentrated and hot. 1 obtained by that means a 
subgallate, which, being dried in the temperature of 230° in a 
vacuum, where it deposited its water of combination, gave by 
combustion 84°08 per cent. of oxide of lead. Hence it is com- 
posed of 


Vor. V. N° UI. M 
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Acid eeweesceepetovsnewee ee 15:92 eeerve 8 100 
Basejd., c.ei2 bead tRcidal) te 84:08 ...... 528 


100:00 


But 173'97 x 3 = 521°91. Hence in the subgallate the acid is 
combined with thrice as much base as in the neutral gallate. 

One part of gallate of lead, equivalent to 0°365 of acid, pro- 
duced by combustion 0°1568 water and 0°77 carbonic acid. These 
quantities indicate 5°05 per cent. hydrogen and 57°37 carbon. 
Hence the oxygen is 37°68. 

0:4 of melted gallic acid produced by combustion 0°17 water, 
equivalent to 4°994 per cent. of hydrogen, and 0°833 carbonie acid, 
equivalent to 56°64 carbon. The difference between these two 
results is owing to the decomposition of the gallic acid, by means of 
which the quantity of carbon is increased. This acid, then, is 
composed of 


Hydrogen ....... iat = Bia 6 atonal cote QOF 
Carhonys ails aged a estsaieiets oslends o-.. 56°64 
Oxygemisn antl. daniel. s fian deena 38°36 

~ 100-00 


But 12°44 x 3 = 37°32, which approaches very nearly to the 
result of the first experiment ; but if these 38:36 are three volumes, 
we find that the carbon and hydrogen constitute each six volumes ; 
so that gallic acid is composed of 6 H + 6 C + 3.03 which con- 
stitutes per cent. 


Hydrogen ....... 9d “yey ubtegnent obo aye, 
Carbaniis Heias we ior wnat oi bay OE ny aetes oe 2 DODE 
Oxygen ee eee eecenve eeecreases > 38 Og 

100°00 


From all this it follows, that if we take two volumes of carbon 
from gallic acid, it becomes acetic acid; if we farther take two 
volumes of hydrogen, the remainder will be succinic acid. 

Thenard and Gay-Lussac, in their Recherches Phys. Chimiques, 
ii. 321, have established three laws for vegetable combinations :— 
i. That.a substance is acid when its oxygen has to its hydrogen a 
greater ratio than exists in water between thése two bodies. 2. That 
a substance is resinous, oily, or alcoholic, when its oxygen has to 
its hydrogen a smaller ratio than in water. 3. That every vegetable 
substance in which the oxygen bears to the hydrogen the same ratio 
as in water is analogous to sugar, gum, starch, wood. The analysis 
of acetic and ‘gallic acids shows us what value ought to be attached 
to the first and last of these laws, . We shall find afterwards, by the 
analysis of benzoic acid, that the second law is equally erroneous. 

“Before proceeding further, it will’ be necessary to make some 
observations on the substances which have been analyzed. | ‘They 


oe 


ee 
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are all composed of a small number of volumes, compared with 
those that are to follow; so that the addition of a single volume or 
atom of one of the elements would produce a great change in the 
composition. This is the reason why the greater number of 
vegetable acids do not constitute genera of analogous substances 
having the same general character, but differing in some points, so 
that they must be considered as different species of the same genus. 
There is only one acetic acid, one gallic acid, and wherever these 
bodies oceur in the vegetable kingdom they constitute absolutely the 
same substance. 

As the number of volumes increases in the ternary oxides, they 
acquire the property of producing a certain number of varieties, or 
of different species of the same genus, which appear to owe their 
origin to the adhesion of one or more volumes of one of the 
elements. ‘This addition, however, in consequence of the great 
number of volumes of the element contained in the substance, only 
produces an insensible alteration in its composition when we con- 
sider 100 parts only. pr 

We have, then, various species of tannin, gum, sugar, &c. ; 
and I have placed the analysis of mucous (saclactic).and benzoic 
acid among the substances which form genera and species, because 
J think it probable that there are other acids differing from them 
only as different species. 1 have found, for example, that 
sebacic acid found in the products of the distillation of fatty sub- 
stances possesses all the chemical characters of benzoic acid ; but 
that it varies from it a little, owing, I supposed, to the presencé of 
foreign bodies, from which I was unable to free it. It is. possible 
that it may differ from benzoic acid, as the tannin of the oak: does 
from that of catechu, or of the arbutus uva ursi. 

{ shall not attempt at present to determine the difference of 
composition of the species. Such experiments appear too delicate 
to be executed with success before the generic differences are 
known. ‘To them, therefore, I have directed my first efforts. 

7. Mucous Acid (Saclactic Acid*).—Mucate of lead -is. easily 
decomposed at a temperature which does not. act upon other 
vegetable salts. Jt becomes brown ; and when afterwards treated 
with ammonia, this alkali acquires a yellow colour. The same 
thing happens to the pure acid. Much aes abn is, therefore, 
requisite, m order to obtain these substances sufficiently dry, without 
having undergone any decomposition. 

A hundred parts of mucate of lead, analyzed by combustion, 
gave from 51°4 to 51°66 of oxide of lead, Hence 100 acid saturate 


\ 


* The vame mucous acid is very improper, bechuse it indieates an acid in ous, 
which cannot exist Without one in ic withthe same radicle, | Lhave not, however 
ventured to change it, because mucic dcid mighf, L thought, appear ridiculous. 
Its galts, however, { siall/call macates. ‘ 

I wonder Dr, Berzeling did not think of liaving tecourse to thé old name sac- 
lactle acid, which is very proper, and recalls the history of its original discoveny, 
Lhave used it ever since 1 was aware of the absurdity of the term mucous,—T. 
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‘from 105°75 to 106°87 of oxide of lead; and mucate of lead is 
composed o 


Meta: B Sob uss NO eae ei T0000 
Onige'Gr lOad es OL GO oc a5 ce LODO, 


os 


99°99 


According to these experiments, mucous acid ought to saturate a 
quantity of base containing from 7°56 to 7°64 of oxygen. 

Mucate of lead treated by ammonia produces a submucate, but 
of so glairy a consistence that it was impossible to separate it from 
the liquid before part of it had absorbed carbonic acid; so that I 
was obliged to abanden the analysis of it. 

0333 of mucous acid produced by combustion 0:149 of water 
and 0:393 of carbonic acid. This makes 5-26 per cent. of hydrogen, 
31-9 carbon, and 62°84 oxygen. 

One part of mucate of lead, equivalent to 0°4833 acid, produced 
0°21 water, 0°594 carbonic acid. This gives us per cent. 


Hydrogen eeensneroee eeeoesoeeev ee oe oeee 5°105 
Carbon eovcetesereo se eeeeeeenerer 33°430 
OXYGEN . wr eveeveevevccccseenenes 61°465 


100°000 


Now 7°66 x 8 = 61:28. Hence it follows that the acid ought 
to contain eight volumes of oxygen. The other elements approach 
six volumes of carbon and ten of hydrogen. This would make the 
composition of the acid 


Hydrogen’)... eo eect eseees DULG 
Carbon eeeeevpeeeerneeeeveereer eeeeeeee 34°164 
Oxygen eerv@eeeeveeeevee ee Peeve evnee ee 60°818 


100°000 


But there was some reason for suspecting that the hydrogen was 
contained in it in nine volumes instead of ten; so much the more 
as I was not sure that either the mucate or the mucous acid itself 
were quite dry. 1 thought it necessary to examine that point in the 
following manner :—I heated mucate of lead till it lost its white 
colour by dishydrogenization. The mucate analyzed gave 52°1 per 
cent. of oxide of lead. Burnt in the apparatus so often mentioned 
it gave 4:7 per cent. of the weight of the acid of hydrogen, and 35 
of carbon. On the supposition that mucous acid is composed of 
9H + 6C + 80, it ought to contain 4°54 per cent. of hydrogen 
and 34:39 of carbon; but 4°54 is less than 4°7, which the acid 
(already a little burnt) produced ; therefore that acid must contain 
more than nine volumes of hydrogen ; therefore the composition of 
the acid must be 10 H + 6 C + 8 O, and the excess of hydrogen 
and oxygen found in the analysis must be owing to humidity. 
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Gay-Lussac and Thenard found mucous acid composed of 3°62 
per cent. hydrogen, 33°69 carbon, ‘and 62°69 oxygen. This (the 
hydrogen excepted) does not differ much from my result. 

When we compare the analyses of the tartaric and mucous acids, 
we find between them so little difference, that we should guess their 
composition to be very analogous. Yet we see by the analysis of 
mucate of lead, and by the capacity of saturation of mucous acid, 
that the arrangement of their atoms is very different. 

8. Benxoic Acid.—The benzoate of lead is a light crystalline 
powder, slightly soluble in water. When heated in a temperature 
somewhat higher than that of boiling water, it melts, and gives out 
3°85 per cent. of water. If the heat is too long continued, or 
raised a little higher, a portion of the acid begins also to evaporate. 
We must, therefore, employ a retort, to determine the water of 
combination of this salt ; for if a little acid should sublime, it will 
be deposited on the upper part of the retort. 

Three parts of benzoate of lead, cautiously melted, and treated 
with sulphuric acid diluted with alcohol, produced 1:933 of sulphate 
of lead, equivalent to 1°4505 of oxide of lead. Hence benzoat 
of lead is composed of 


Benzoic acid eeoBececeae 51°65 eee 49°66 eeee 100 
Oxide, of lead .)..0.. 00000 48°35 1... 46°49 .... 93°61 
PRRIEE ir a. cin ye \sveninnree tit wmsiek aoe 


100°00 100°00 


Now these 46°49 of oxide of lead contain 3:32 of oxygen, and 
the 3°85 of water contain 3°39 oxygen ; so that the water and oxide 
of lead contain equal quantities of oxygen. 

Fused benzoate analyzed by combustion gave 49°125 per cent. of 
oxide of lead, which makes 94°05 for 100 of acid. Hence this 
acid neutralizes a quantity of base containing from 6°69 to 6°72 of 
oxygen. 

Neutral benzoate treated with coneentrated. ammonia gives a 
subbenzoate, which being analyzed by combustion gives 74 per 
cent. of oxide of lead. ‘Though long exposed to a high tempera- 
ture, it gives no trace of water, not even when its acid begins to be 
disengaged. Hence it is composed of ; 


Benzpic acid ......55-+ 00% 26 oaccye Ke OO 
Oxide of lead ....,.02++»9 TH bins ods See 
100 


But 94 x 3 = 282. Therefore benzoic acid ought to contain 
three volumes of oxygen. 

The analysis of benzoic acid cost me much more trouble than 
any of the others owing to a circumstance which I was long in 
discovering. Its weak affinity and great volatility oecasions the 
evaporation of a portion of it during the combustion, ‘The portion 
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evaporated is not decomposed, and, being mixed with the gas, it is 
not deposited in the water, but is carried probably in the form of gas 
into the tubes and pneumatic trough. In consequence of this cir- 
cumstance, the analysis of this acid always gave a loss too great to 
be ascribed to.oxygen. I thought at first that my analyses’ of the 
benzoates were inaccurate ; but having nepeated them with the 
same result, it became obvious that the cause of the anomaly must 
be something different. After having made analytical experiments 
on benzoic acid in a free state, and in that of benzoate and sub- 
benzoate, I found that the loss diminished in proportion as the acid 
was more strongly retained by the base ; so that the subbenzvates 
gave a less loss than the other salts. This induced me to examine 
whether there was really an evaporation of undecomposed acid 
during the experiments. I observed that the vessels through which 
the gas had passed, and in which it remained, had diminished in 
transparency, though not very remarkably. As these experiments 
Were mostly made in the very severe winter of 1813-14, it happened 
sometimes that the temperature of the mercury in the trough was 
at 3° or at zero. On this account a greater quantity of the acid had 
been deposited in the part of the tube which entered the mercury, 
where l found sufficient to be collected and examined. It possessed 
the characters of benzoic acid; but its odour was a little empyreu- 
matic, 

The analysis of a quantity of subbenzoate of lead, containing 
©°317 of acid, gave 071414 water and 0°8645 carbonic acid. Hence 
the acid is composed of 


EUS OR, iD): cars -s cee hc dbo Wareinse sr0-6--1n 
CAF IDOEL 5 6:\c% se spammers Beppe initia iin Ea sine LLL 
issnein ivan nonabdaita-ae baaelonn: 20°43 


100°90 


The most simple ratio in which these bodies can be combined is: 
3 0 + 12 H 4+ 15 C, or (which comes to the same thing) 
O+3H + 5C. By turning these volumes into numbers we: 

haye the composition of the acid per cent. as follows ;— 


PAVORORED cd v's. oa hantin ea altar las BAL 
CORI sro’, Ygietaete nck w eg Nee Sic PA 
QCED 9:60 ORs o-oo eee e's 4 AOR DIBOOE 


100:00 


Now 6°69 x 8 = 2007. Hence it follows that the analysis of 
the subbenzoate has given an exact result ; while neither the bén- 
zoate nor fused benzoic acid ever gave more than 4°8 hydrogen and 
70 carbon. 

9. Tannin from Nutgalls.—I1 prepared a cold infusion of nut+ 
galls in water, which f mixed with ammonia till it ceased to act as 
an acid, I then added a little of the infusion not mixed with 


9° 
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ammonia till I restored the property of reddening litmus paper, 
that there might be no excess of ammonia. ‘The tannate of 
ammonia thus formed mixed with a solution of muriate of barytes 
lets fall abundance of tannate of barytes. I separated it by a filter, 
and washed it with care. From the experiments of Sir H. Davy, 
we know that the gallate of barytes is soluble in water; so that in 
this experiment it is only the tannate which is precipitated. The 
tannate of barytes mixed with diluted sulphuric acid furnished a 
super-tannate of barytes soluble in hot water. ‘To this solution I 
added diluted sulphuric acid till almost the whole was decomposed. 
I filtered the liquid thus obtained, which had a very astringent taste, 
and strongly reddened litmus paper. This last property was not 
owing to the presence of sulphuric acid, for the liquid still retained 
tannate of barytes in solution. I now mixed it with caustic 
‘ammonia till the tannate of barytes began to precipitate. ‘This 
solution of tannate of ammonia, with a small excess of tannin, was 
mixed with neutral nitrate of lead as long as any precipitate fell. 
The tannate of lead thus obtained had a yellowish colour, and 
became somewhat brown while washed. On examining the com- 
bination of tannin with oxide of lead, I found that the oxide has a 
strong propensity to combine with an excess of tannin, and that the 
precipitate obtained was in reality a mixture of tannate and super- 
tannate of lead. [ found that the super-tannate might be rendered 
neuter by boiling it in water as long as that liquid separates tannin. 
The water dissolves no part of the oxide; and the tannate which 
remains undissolved is neutral. If the precipitation of the tannate 
takes place at 212° there is very little super-tannate formed. 

Neutral tannate thus prepared was dried in a vacuum, not to be 
exposed to the influence of the oxygen of the air, by which it is a 
little altered. 

Tannate of lead obtained at different times, though by the same 
means, was analyzed by combustion. It gave 34°12, 34°21, 34°56 
per cent. of oxide of lead, probably as the excess of tannin was 
more or less completely removed. Hence this tannate is com- 


posed of 


PP mmitin 5. s ahs», SS EO @aadaloe iLO 
Pexide Of lead oo ees. vot OE aE eh sae On 
100°00 


Now 52 oxide of lead contain 3°718 of oxygen. 

When I attempted to obtain a subtannate of lead by means of the 
action of ammonia on the neutral tannate, 1 obtained a tannate of 
a browner colour, and very mucous; but which, after being washed 
and dried in a vacuum, gave 34°6 per cent. of oxide of lead. 
Hence it would appear that ammonia does not decompose the 
neutral tannate ; just as happens when we add an excess of alkali 
to the tannate of the same alkali. 

There is, however, a subtannate which I obtained by precipitating 
tannate of ammonia with a boiling solution of subnitrate of lead, 
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This compound is white ; and, when dried, it becomes greenish ; 
but I have never obtained it of the same degree of saturation when 
prepared by different processes. The tannin in it was always com- 
bined with more than 14 times as much base as in the neutral 
tannate ; though it never contained so much as twice that quantity. 
I analyzed tannin by employing for the combustion both super- 
tannate and tannate as neutral as possible, and the analyses fur- 
nished the same result : 0:4 of tannin produced 0°1425 water and 
0:7625 carbonic acid. Hence tannin of nutgalls is composed of 


Hydrogen’... Sars Wo OC KN atk: 4°186 
CATR rs tele cts, a Cie iea'e ees wae epee . 51°160 
Oxygen .....5.-00. eis Kietsie's sa0'io's's 44°654 

100°000 


But we have seen that 100 of tannin combine with 52 oxide of 
lead, the oxygen in which is 3°718. Now 3°718 x 12 = 44-616. 
Hence we may conclude that tannin contains 12 volumes of oxygen. 
But there is no doubt that there must be an analogy between gallic 
acid and tannin, and this analogy can scarcely be any thing else 
than the same compound radicle combined with different volumes 
of oxygen. Supposing, then, that tannin, like gallic acid, contains 
equal volumes of carbon and hydrogen, and that it is 120 + 
18 C + 18 H, or (which comes to the same thing) 40 + 6C + 
6 H, its composition ought to be per cent. 


Hydrogen ..... cecanvecsergeccevas 440 
HTUOR (ps ceo See pea tas he eae OR 50°55 
TAYE OM st pais oer shee a coeresececee 40°00 

100°00 


Here we find a little more hydrogen and a little less carbon than 
the analysis indicates. This is a necessary consequence of the dis- 
hydrogenation which tannin undergoes by exposure to the air, in 
_ consequence of which the colour of its combinations becomes 
darker and darker ; so that we never can procure this substance in 
a perfect state, excepting in fresh nutgalls in which the tannin is 
not yet coloured. 

(To be continued. ) 


ArTIcLE IV. 


Observations on some Points connected with the Atomic Theory. 
By Thomas Thomson, M.D. F.R.S. 


Proresson BERZELIUs, having in his important dissertations on 
this subject published in the second, third, fourth, and fifth 


1815.] ~ connected with the Atomic Theory. 185 


volumes of the Annals of Philosophy, pointed out some difficulties 
which present themselves when we apply the atomic theory to the 
salts, and having in a recent paper refused to admit Mr. Dalton’s 
attempts to remove these difficulties as valid—perhaps the reader 
will not be displeased if 1 state here, in as few words as possible, 
how I have been in the habit of viewing these difficulties when they 
happened to present themselves during my examination of the 
different genera of salts. When a difficulty occurs in any branch 
of chemical investigation, the greater number of persons there are 
who attempt to explain it, so much the sooner, in all probability, 
will it be removed. Even should my explanations not prove per- 
fectly satisfactory, they may serve to convey a lucky thought to 
some other person, who may be more fortunate in his endeavours. 
1. It appears from the tables of the sulphates, carbonates, and 
nitrates, published in the second and third volumes of the Annals 
of Philosophy, that the yellow oxide of lead combines always with 
two integrant particles of acid when it constitutes neutral sulphate, 
carbonate, and nitrate of lead.. The same law holds in the phos- 
phate, borate, oxalate, and all the other neutral salts of lead. 


Nitrate of lead is composed of...... 2” + 12. ...... 41°580 
Mraprte OF PO. oa... ccc eenas 1S i) Dp... 5. F000 


52°580 


Now if we mix 41°58 grains of nitrate of lead with 11 grains of 
sulphate of potash a double decomposition will take place, and two 
neutral salts will be produced, namely, nitrate of potash and sul- 
phate of lead, composed as follows :— 


Nitrate of potash.... 1 2m + 1p ...... 12°803 
Sulphate oflead .... 25 + 172 ...... 37°974 


50°777 


Now it is obvious to the eye that if the two salts be composed as 
we have supposed, such a double decomposition is impossible. 
The first two salts contain two integrant particles of nitric acid ; 
the last two, only one integrant particle; while, on the contrary, 
there is only one integrant particle of sulphuric acid in the first two 
salts, but two in the last two. The weight of the first two salts is 
52°58 grains; that of the last two, 50°777 grains. Thus about two 
grains of weight are lost by the decomposition ; while a particle of 
nitric acid must be transmuted into a particle of sulphuric acid. 
The same absurdities and contradictions will be found to take place 
whenever we attempt to reduce any double decomposition, by means 
of a salt of lead, to calculation. 

It is very obvious, from the appearance of these contradictions 
and absurdities, that there must exist some error in our tables; 
that the salts of lead cannot be constituted as we have supposed 
them. Now a very slight alteration will remove all the anomalies, 
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and render the composition of the salts of lead quite conformable 
to experiment. Reduce the weight of an integrant particle of 
yellow oxide of lead to one-half the weight which I have given it in 
my original table, published in the second volume of the Annals of 
Philosophy. Let the weight be 13°987 instead of 27°974. In that 
ease all the salts of Jead will be composed of one integrant particle 
of acid and one integrant particle of oxide of lead ; we have 


Nitrate of lead composed of ...... 1m + 1d ...... 20°790 
Sulphate of potash «os... e.e.se02 1S i+ LD ws sees 11000 


Forming, 

Nitrate of potash.... 1 2 + 1 p ...... 12°803 
Sulphate of lead .... Ls + 1 2 1.4... 18987 
31-790 

Here the double decomposition is obviously possible. The weight 
of the first two salts is just the same as that of the last two, and the 
number of integrant particles is the same in beth. 

It seems to me to be absolutely necessary to remove this anomaly 
from the salts of lead ; nor do I see any other method of doing so 
except the one I have just now proposed; but if we reduce the 
weight of an integrant particle of yellow oxide of lead to one-half, 
if’ is obvious that it must no longer be considered as a compound of 
¥ atom lead) + 2 atoms oxygen, but of 1 atom lead + 1] atom 
oxygen. It will be a protoxide instead of a deutoxide. If so, 
provided it be true that the brown oxide contains just twice as much 
oxygen as the yellow oxide, numbers adopted on the authority of 
Berzelius, the brown oxide must be a deutoxide of lead composed 
of 1 atom lead + 2 atomsoxygen. The red oxide, which is inter- 
mediate, must be considered as a compound of one integrant par- 
ticle of yellow oxide and one integrant particle of brown oxide. 
This notion was first suggested by Proust, and appears to have been 
adopted by Mr. Dalton. I own that in consequence of the anomaly 
which I have just pointed out I have been for some time inclined to 
the same opinion; but a desire previously to examine the properties 
of the red oxide of lead under this point of view has hitherto pre- 
vented me from making any alteration in the weight of an atom of 
lead. Berzelius refuses to adopt this opinion. There is, no doubt; 
another method of getting rid of the anomaly which has been 
pointed out above without having recourse to it; namely, to double 
the weight of an atom of all the other metals; but that method 
would be attended with much greater inconveniences, and could 
not therefore be adopted with propriety. Ido not see any alterna- 
tive, therefore, in the present state of our knowledge, but that of 
adopting the opinion of Proust respecting the nature of red lead, 
and considering yellow oxide of lead as a protoxide. 

If any person has taken the trouble to study the tables of the 
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salts which I have published, he will have been struck with some 
other anomalies of a similar nature to those belonging to the salts of 
lead; but I forbear touching upon them at present, till we are in 
possession of more perfect analyses than have been hitherto pub- 
lished. 

2. Certain salts have been analyzed, the composition of which, 
when stated in symbols, presents us with the anomaly of 11 atoms 
of one substance combined with one atom of another. Thus sub- 
sulphate of iron is composed thus, 1 (S O°) + 11(F O*); or it 
contains one integrant particle of sulphuric acid and 12 integrant 
particle of black oxide of iron. As such a composition is obviously 
impossible, it is clear that in such cases a certain number of inte- 
grant particles of sulphuric acid must be combined with a certain 
number of integrant particles of oxide of iron. If we multiply by 
two. the anomaly will disappear. We shall then have 2 (S O°) + 
3 (F O*) ; that is to say, the salt is a compound of two integrant 
particles of sulphuric acid and three integrant particles of black 
oxide of iron. Such combinations do not present any thing incom- 
patible with the atomic theory, which admits of such combinations ; 
but they constitute exceptions to one of the general laws which - 
Berzelius has deduced from his numerous analyses. The law is, 
that in all inorganic compounds one of the constituents always 
enters in the state of a single atom. In the subsulphate of iron 
there is no single atom, either simple or compound. It consists of 
12 atoms of oxygen, three of iron, and two of sulphur; or of two 
integrant particles of sulphuric acid and three integrant particles of 
black oxide of iron. ‘The composition of the subsulphate of copper 
may be explained in the same way. Its symbol is 1 (S O°) + 
14 (C 0%), or one integrant particle of sulphuric acid combined 
with 14 integrant particle of black oxide of copper. If we mul- 
tiply by two we obtain 2 (S O°) + 3 (C O°), which I conceive to 
be the real constitution of the salt; namely, a compound of two 
integrant particles of sulphuric acid with three integrant particles of 
black oxide of copper. The subarseniate of lead admits of the 
same explanation. Its symbol is 1 (As O°) + 11 (P O%), or one 
integrant particle of arsenic acid combined with 14 integrant par- 
ticle of yellow oxide of lead. When we multiply by two we obtain 
2 (As O°) + 3 (P O°); that is, two integrant particles of arsenic 
acid united with three integrant particles of yellow oxide of lead. 

Various other similar examples might be adduced ; but they are 
all explicable in the same way. They appear to me to constitute so 
many exceptions to Berzelius’s law above-mentioned, and to show 
that it does not hold so universally as he had supposed. 

3. Professor Berzelius has just favoured the chemical world with 
an analysis of a considerable number of the vegetable acids, and 
some other vegetable substances. That these experiments have been 
conducted with the greatest care is evident from the details into 
which Berzelius has entered ; nor have I the least doubt, from the’ 
uncommon precision which characterizes whatever is done by this 
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very skilful chemist, that his results furnish very near approxima- 
tions to the trath ; but from the extreme difficulty attending such 
analyses, I do not conceive that perfect precision can be attained at 
first; but 1 think that the atomic theory furnishes us with such 
additional checks that, by a judicious application of them to the 
constitution of these acids as determined by Berzelius, we may 
obtain results approaching exceedingly near the truth. I shall at 
present apply that theory to the investigation of the composition of 
oxalic acid. 
According to Berzelius, that acid is composed as follows :— 


Oxygen ..... woes ¥eraeee OM DS4, wa sleie ah / Gunnin 
CarDOD. vino oie d-2 ain bie 00 pe, OOO ais) a aio nee 
Hydrogen ........e2e00- O1244) icin aak 


— 


100-000 11 


But as I consider the weight of an atom of hydrogen as twice as 
great as Berzelius makes it, we must, in order to represent the 
composition of this acid according to my numbers, double the 
number of atoms of oxygen and carbon which it contains. It will 
‘then be composed of 


Oxygen .s.ceseeeeees coeccevcceceecs 12 atoms 
RNDO ws Fe sles wes so vine ay obs! Sieinia San isl 
Hydrogen .....+s+eeeee soaicin nes at whom ule aloe 

21 


So that it is a very complicated body. The weight of an inte- 
grant particle of it must be 18 140. We might, indeed, reduce 
the number of atoms in this acid to 11 by doubling the quantity of 
hydrogen, obtained by Berzelius; for the difference seems to be 
within the limits of the unavoidable errors to which such experi- 
ments are liable. But Berzelius does not think that he could have 
committed any such error. Let us, therefore, have recourse to 
another method of determining the weight of an integrant particle 
of oxalic acid. 

From the analysis of oxalate of lead made with great care by 
Berzelius it appears to be a compound of 


enue atid se eee a ata ha ks cote it eR 
Yellow oxide of lead ........-.. i BOn es 


Now there can be no doubt, from a comparison of all the genera 
of salts hitherto examined, that oxalate of lead is a compound of 
two integrant particles of oxalic acid and one integrant particle of 
yellow oxide of lead; so that to find the weight of an integrant 
particle of oxalic acid we have this proportion :—307°5 : “ as 
27-974 : 4°548 = an integrant particle of oxalic acid. Now this.is 
just the fourth part of the weight of that acid resulting from the. 
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analysis of Berzelius ; yet it is the weight of an integrant particle 
of oxalic acid, as any one may satisfy himself by examining the 
composition of the oxalates, a table of which I subjoin for the 
satisfaction of the reader :— 


connected with the Atomic Theory. 


Number of Weight of an 
atoms. integrant particle, 
Oxalate of potash .......«.. Low + Lp ...... 10°634 
_ Binoxalate of potash........ DeOar. Meogleipiy diethis aus 15268 
Quadroxalate of potash...... 4 om + 1p ...... 24°536 
Oxalate of soda... .vcc cases 2 06) bik 8 sees 17°150 
Super-oxalate of soda ...... 3 om + 15 ...... 21°784 
Oxalate of ammonia ........ beg ee ue ce 6783 
_ Binoxalate of ammonia..... pZ0n + Tid. sau ey D417 
Oxalate of magnesia ........ Loc + 1 Maviee 7:21) 
Rhee Re oS oa 
Binoxalate of lime ......... reed Ly a) 12-888 
Oxalate of barytes ......... 1 ow + 1b ...... 14365 
——= strontian ........ 1 OF 4D GR ign woe LSS 
—— alumina ........ 1 ow + lal...... 6770 
—— jitria........... low + ly ...... 13°084 
—— glucina ......... 1 ox + Jgl...... 14°467 
———- zirconia .../.,.. low + 12% ...... 10-290 
———— copper ...... pees 2,00: +2 1G ius 19:268 
——— potash-and-copper. 2 ox + 1p + le. 29-902 
———— soda-and-copper .. 3 ov + 1s + 1c. 32-410 
——_ ammonia - and - 
copper ..... 20r + 1.a@ + .1c...26°051 
EDGR. field tree's 9.06, 6 OE ee A (8's as 3c SRS 
Peroralate of iron ....:..... 3,00 + Wt «ses oie 2017 
Speneate Of NICK] 43... owes 2 OL OL Mien cd els 18°573 
CODBIE; sd csipy woes COR ON CF wimps OBO: 
—— lead............2 00 + 17 ...... 37°242 
———— zinc ...........,. low + 12% ...... 9661 
—— mercury ........ 1 ox + lL m...... 30°634 
———— silver........... low + 1s. .. 19°348 
———— bismuth......... lor + 10 ...... 14628 
———— manganese ...... 20x + lm. nl io 
——- uranium ........ Low + lu ...... 19634 
————_ cerlum.......... 200 + le ...... 23°115 
platinum ........ 1 ow + 1p icant te aoe 


All these salts corroborate the weight of an integrant particle of 
oxalic acid as deduced from the analysis of oxalate of lead. Here, 
then, we have two experiments of Berzelius, which are inconsistent 
with each other; namely, the analysis of oxalic acid and the 
analysis of oxalate of lead. Both were made with the greatest 
care; but as they are- inconsistent with each other, they cannot 
both be correct, and there can be no hesitation about which of them 
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ought to be followed. The analysis of oxalate of lead is much 
simpler, not liable to the same uncertainties, and susceptible of 
greater exactness than the analysis of oxalic acid. We ought, 
therefore, to be guided by it; especially as it is corroborated by 
various other very exact analyses, as those of oxalate of potash, 
oxalate of ammonia, and oxalate of strontian. But if we adopt 
this determination, and compare it with the analysis of oxalic acid, 
we shall find that this acid must be composed of six atoms; namely, 
three atoms oxygen, two carbon, and one hydrogen; and its com- 
position will be 


Weight. 
Oxygen ...... 64°739 or 3 atoms = 3°000 
Carbon .v. 2.0: 32°413 2 i LOS fd 
Hydrogen ..... 2°848 1 = 0°132 


100-000 4'634 


Now this is the composition of the acid which I deduced some 
time ago by comparing my own analysis of oxalic acid with the 
composition of oxalate of lead as determined by Rerzclins, ] 
obtained for the composition of oxalic acid 


Oxygen (®t. 28. dois eles. MARR ee 
Carbon 3.2. Hs. 20.8. Vee eee es SR Se 
Elydropeny fost. #9. Ec PEI PAR ae 


— | 


100 


My experiment was conducted with great care, and I still con- 
sider my result as nearer the truth than either that obtained by Gay- 
Lussac and Thenard or by Berzelius. My excess of hydrogen 
amounts to about one per cent., and was probably owing to the salt 
which I employed in the analysis not being quite free from water. 
Mr. Dalton has adopted the same constitution of oxalic acid with 
the above, and probably he has been led to it by the same mode of 
reasoning from which J deduced it. 

I shall take another opportunity of examining the other acids 
analyzed by Berzelius, by applying to them the test of the atomic 
theory. What I have here said is sufficient to show us that the 
most cautious and elaborate experiments are not sufficient of them- 
selves to make us acquainted with the composition of these intricate 
bodies ; though such experiments afford us considerable assistance, 
and, when compared with the structure of the salts as explained by 
the atomic theory, will generally be sufficient to give us all the 
information respecting the constitution of these acids which we can 
expect to obtain. 
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ARTICLE V. 


Olservations on the Uses of the Dorsal Vessel, or on the Influence 
which the Heart exercises in the Organization of articulated 
Animals, and on the Changes which that Organization expe- 

riences when the Heart or the Organ of Circulation ceases to 
exist. By M. Marcel de Serres. 


(Continued from Vol. iv. p. 355.) 


I BEGAN the examination of the dorsal vessel with those species 
in which we see it beating externally. Among those I chose the 
larvee of the coleopterz and lepidopteree. The larva of the geotrupa 
nasicornis, being very common, seemed proper for my object. The 
dorsal vessel of this species is elongated and cylindrical. When 
separated from the muscles and fatty membranes which surround it, 
we see that its diameter is the same in almost the whole of its 
length, being only a little contracted at the two extremities. Having 
fully ascertained this disposition, I endeavoured to ascertain if there 
were any ramifications. For this purpose J examined it with the 
greatest attention, and with the best glasses, The contractions were 
always confined to the dorsal vessel, and never extended beyond the 
canal which runs along the back. I then placed this vessel under 
the lens.of my microscope, and could not perceive any ramifica- 
tions, not even in the membranes which surround it. In vain E 
endeavoured to find some trace of them in the membrane of the 
intestinal tube, the fibres of the muscles, especially in those of the 
rings of the abdomen and mandibles, which ought to have presented 
them, if any had existed, in consequence of the energy of their 
contraction, and the need which these organs have of vessels. 

I then examined the dorsal vessel of the geotrupa nasicornis et 
punctata; but all my attention was unable to discover the least 
ramification. I subjected to the same examination a very consider- 
able number of coleopterz, the largest that | could procure, as the 
ateuchus semi-punctatus, cetonia aurata et fastuosa, scarites gigas, 
cerambyx heros, blaps gigas, and mortisaga. In all of them I 
observed the dorsal vessel without any ramifications. These disse¢- 
tions, however, convinced me that, without a certain attention, 
ramifications of that vessel may be supposed to exist, on account of 
the colour and disposition of the hepatic vessels, which, being long 
and almost capillary, spread over every part of the body, and are: 
often found fixed to it after the intestinal tube has been removed. 
To determine with certainty this disposition, we must allow the 
intestinal tube to remain, and dissect in water. This liquid lifts up 
the hepatic vessels ; so that it becomes easy to follow them to their 
Insertion, 5 

Though I could not perceive any ramifications in these species, 1 
was not entitled to conclude that they did not exist in insects... by 
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therefore made new dissections. The locusta gygantea being the 
largest insect in Europe, 1 made it the subject of my new observa- 
tions ; but I was not more fortunate in that species than I had been 
in the preceding. The same thing happened with the locusta bre- 
vipennis, verrucivora, grisea, gryllus lineola, and migratorius, 
Though all these species are of a considerable size, I tried new dis- 
sections on the Liatta occidentalis, acheta campestris, empusa pau- 
perata, and mantis religiosa. In all these I found the dorsal vessel 
without any ramification ; and what assured me of this was, that 
after removing it with the greatest care, I could perceive no trace of 
rupture, which would have been the case if it had been torn from 
the ramifications of that vessel. No liquid was ever seen to run out; 
but this, as we shall show hereafter, might depend upon a variety 
of circumstances. 

But it was necessary to verify the observations of Comparetti. 
For that purpose I examined the dorsal vessel in a great number of 
butterflies, tenebrios, and crickets. All these dissections confirmed 
the results that I had already obtained. The same was the case 
when I studied the organization of the sphinx, noctua, and telli- 
gonia, all of them insects of a large size. It remained to be seen 
whether the dorsal vessel of flies and of syrphus presented any 
ramifications, as Comparetti has described such with considerable 
detail. I saw in general in the dipterze and hymenopters the dorsal 
vessel exhibiting numerous contractions ; but I was never able to 
perceive either vessels or pulsations along the side of the dorsal 
vessel. Yet I studied this vessel in the scolia flavifrons, apis 
violacea, and syrphus bifasciatus of Panzer, the largest species to 
be found in the south of France. I then took the apis mellifica, 
which Comparetti mentions expressly. Though the research in this 
case was more difficult, on account of the smallness of the species, 
I did not perceive the cylindrical vessels, of which that anatomist 
speaks, and which according to him proceed from the extremity of 
the dorsal vessel, one going to the upper part of the body, the other 
to the lower. ‘Though the disposition here mentioned by Compa- 
retti indicates the regular course of a vessel, I still believe he was 
deceived by the appearance of the hepatic vessels. 

I terminated these first researches by the examination of the larvee 
of the lepidoptere. I chiefly dissected those of the sphinx, of the 
tithymale, and of the bombyx of the mulberry. All these larve 
appeared to me to have a dorsal vessel without any kind of ramifica- 
tion. I sought likewise to discover some traces of vascular vessels in 
the cellular or muscular coats of the intestines—coats which certainly 
would have received them if any had existed, for it is very well 
known that the digestive apparatus is very distinct in larve. ‘The 
muscles of the mandibles, examined with the same design, appeared 
equally destitute of all vestiges of vessels, with whatever care J 
examined them. 

These facts prove that the dorsal vessel in insects is a canal almost 
cylindrical, only a little tapering at its two extremities. Its con- 
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 tractions are so distinct as to be perceptible on the outside of the 
- body when the skin is not thick, and has a certain degree of trans- 
parence. The contractions of this vessel are irregular, and scarcely 
ever isochronous. This irregularity shows that they are not pro- 
duced by a liquid in circulation. We shall find hereafter that they 
do not depend upon that liquid, and that they appear even inde- 
pendent of the organization of the dorsal vessel. ‘These contrac- 
tiohs are not equally strong, nor equally numerous, in all the 
species, Though it is dificult to determine any thing precise on 
this head, yet they seem more distinct in the larve than in the 
perfect insect. This difference is least distinct in the voracious 
larvee, as those of the geotrupa nasicornis, and certain species of 
sphinx and bombyx. 

As to the liquid contained in the dorsal vessel, its colour has 
always a relation to that of the adipose substance which surrounds 
this same vessel; consequently it is not uniform in the different 
species. We observe in fact that the fat, which surrounds the 
dorsal vessel, has always a colour analogous to that of the liquid 
contained in the dorsal vessel. This constant similarity of colour 
may lead to the suspicion that the dorsal vessel is destined for the 
secretion of that matter so necessary in animals, whose parts increase 
rapidly when they are transformed into new organs different from 
those which existed before. 

The humour of the dorsal vessel, then, exhibits various shades 
of colour, It is deep brown in most caleopterx, greenish in certain 
orthoptere, yellow in the silk-worm, orange in the caterpillar of the 
willow, transparent in the larve of the great butterfly (paon), and 
of a very light colour in most of the lepidoptere. When examined 
before the microscope, this humour appears composed of a great 
number of globules, the transparency of which depends upon the 
colour of the humour itself. This organization announces an analogy 
of this humour with fat. Like it, we see it composed of small 
grains, which before the microscope appear each to consist of other 
smaller grains. ‘These grains are merely little globules of fat, which 
swim, or are contained in small spherical and membranous sacks. 

é fat is contained in membranous sacks ; for of itself it is fluid, 
and runs out easily when the sacks are pierced with the point of a 
fine needle. When thus extracted, it renders water muddy, and 
divides into small masses. The humor of the dorsal vessel put into 
water easily mixes with that liquid. A drop of it spread upon a 
piece of porcelain hardens by evaporation, and then resembles gum. 

The coats of the dorsal vessel are in general very thin. It would 
be difficult to say to what class they belong. As far as I can judge, 
the external membrane is cellular, and the internal muscular. The 
dorsal vessel is kept in its position by numerous trachea, several of 
which lose themselves in it. It is probable that these trachea, by 
their crossing each other in every direction, form the outer coat of 
the vessely What proves this is that, in certain species, as the 
larvee of the Lombyx pavonia major, we see the dorsal vessel as if 
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formed of longitudinal white streaks. These streaks are merely the 
tracheze extending along the dorsal vessel, and forming on it an 
inextricable network, It is easy to satisfy oneself that these vessels 
are tracheze, by plunging them into a coloured liquid. ‘The whole 
becomes coloured except the trachee, which we see always dis- 
tinctly, and the principal direction of which is longitudinal. This 
fact, easily verified, proves, I conceive, that the first membrane of 
the dorsal vessel is cellular; since in certain species we see dis- 
tinctly the white fibrillee of the tracheze which compose it lose 
themselves in it. At least we observe that the trachee have a great 
influence on the contractions of the dorsal vessel—contractions 
always strongest in the points where these exist in great numbers. 
As it is always the inferior portion of the body that receives the 
greatest number of trachee, so it is the extremity of the dorsal 
vessel in which the contractions are most frequent and most sen- 
sible.* We may say, then, in general, that the contractions of the 
dorsal vessel are always stronger in the abdomen than elsewhere ; 
and that on account of the great number of trachee found there, 
and of the direct communication of these trachea by means of 
stigmata with the air. In the larve which receive air by the anus, 
as the libellulas, this fact is still more evident. 

If the trachee, or, to speak more correctly, the air which they 
introduce, have a direct influence on the contraction of the dorsal 
vessel, this ought to be the better perceived if we examine the 
vessel in the different transformations which the insects undergo. 
It is known that the same organs, or the same system of organs, 
undergo great changes in insects, according to the state in which 
they are. When in the larva state, the digestive system is most 
preponderant, and the trachez passing into the intestinal tube are 
so numerous that they form very numerous bundles round the intes- 
tines, and very multiplied nets. This disposition is particularly 
evident in the caterpillars. ‘The caterpillars which inclose them- 
selves in cocoons have likewise this peculiarity, that the silky vessels 
become very large at the time that they are going to change into 
crysalids. These vessels, then, fill all the cavity of the abdomen, 
and the intestinal tube diminishes so much that it appears to con- 
tract upon itself, and to be reduced almost to nothing. This is 
particularly the case with the worms that spin a great deal, as the 
silk-worm, the lomlyx “pavonia major, media, trifolia, quercus, 
&e. In the perfect insects the organs of generation, and those of 
motion, assume the greatest preponderance ; the trachee become 
likewise very numerous in these parts. Here is a very sensible 
change produced in the organs of insects, a change which is the 
consequence of their successive transformations. But does the same 
thing take place with the dorsal vessel? ' To determine the point, 
1 compared the dorsal vessel of Jarvas with those of perfect insects. 


* Lyonnet has made that remark in his excellent Anatomie de la Chenille du. 
Saule, 
1 
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I found that in general the diameter of the dorsal vessel was much 
more equal in larvee than imperfect insects. I first thought that the 
form of the body which in the larve exhibits few contractions, but 
is almost always cylindrical, might be the cause of this equality. . 
But though this cause may have some influence, I do not think it 
the principal one. It seems to be chiefly owing to the much greater 
equality with which fat is distributed over the bedies of larve than 
of perfect insects. In those insects which have no fat except in the 
abdomen, the dorsal vessel is scarce sensible in the therax, or at 
least its contractions. But in all, the contractions are always greater 
in the abdomen, in consequence of the trachez which pass into it, 
as has been already said. But as an organ never becomes larger 
without the object which it has in view feeling the consequence of 
it, the fat is much more abundant in the abdomen than any where 
else. Though this is less evident in the perfect insects than in the 
larvee, for reasons already explained, the abundance of adipose 
matter in the abdomen is still very sensible in them. We shall see 
in a future part of this memoir how far these facts will enable us to 
determine the functions of the dorsal vessel. 

The dorsal vessel of insects receives nerves, and these in consi+ 
derable number. Lyonnet * mentions nine pair in describing the 
dorsal vessel of the caterpillar of the willow. We cannot fix the 
number so precisely, especially when we take a general view of this 
vessel] ; but it appears to us that it always receives more in the larve 
than in the perfect insects. Nerves seem even to enter and lose 
themselves in the membranes of this vessel ; but we have not been 
able to verify the observation of Lyonnet, who affirms that several 
nerves issue from this organ. ‘This skilful observer perceiving the 
dorsal vessel to receive a great number of nerves, thought that it 
furnished to the nerves the substance necessary for them. It would 
be very difficult to prove the truth of such an assertion, or to demon- 
strate its falsehood. We think it sufficient to mention it, without 
admitting it; for to judge from analogy, one would not be disposed 
to believe it. 

Before speaking of the muscles of the cellular membrane which 
keep the dorsal vessel in its position, we shall say a few words on 
the contractions and dilatations of that organ. This vessel, we have 
said, exhibits stronger contractions and dilatations in the larvee than 
in perfect insects. This is true in general with this restriction, that 
if these contractions are more distinct, they are on the contrary less 
frequent. Thus reckoned only 36 pulsations in the minute in the 
dorsal vessel of the larva of the large butterfly (paon), while I 
observed more than 82 in the locusta, and more than 140 in the 
bremus terrestris; but in the larvee the contractions were so strong 
that the two sides of the membrane of the dorsal vessel touched one 


* See the Traité Anatomique de Ja Chenille du Saule, chap, xi. p. 412, 
pl. xii. fig. 1. 
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another when the contraction was at its maximum. In the grass- 
hopper, on the contrary, the contractions carried these membranes 
scarcely one-fourth of the diameter of the dorsal vessel. The 
motion perceived in the bremus terrestris was rather a continual 
pulsation than a contraction and dilatation of the membranes of the 
dorsal vessel. These pulsations, which 1 reckoned at 140 in a 
minute, but which in reality are much more frequent, proceed 
from the bottom to the top, aud are very irregular. The contrac- 
tions and dilatations of the dorsal vessel are so strong in the cater- 
pillars that they shake all their peritoneal membrane and their 
adipose tissue ; which never takes place in the perfect insects. It is 
obvious that when the dorsal vessel contracts, its diameter must 
diminish, while it increases in the dilatations. 

The dorsal vessel is maintained im its position by muscular fibres, 
which in general are disposed in triangles, and which increase in 
breadth from the superior part of the body to its inferior extremity. 
The muscular fibres have been called wings by Lyonnet, because 
they form a kind of appendix, which puts one in mind of that 
organ. ‘These appendices, formed of muscular strings, contain 
great number of very small fatty molecules, and some nerves ; but 
these muscular strings, when carefully examined before the micro- 
scope, appear composed of very fine and close transverse fibres. 
Besides these fibres, we see that the fatty matter is contained in a 
very extensible cellular substance. It is in the numerous cells of 
this substance that we find a very abundant adipose matter, the 
colour of which, always analogous to that of the dorsal vessel, is 
distinguished from the white and more animalized fat contained in 
the peritoneal membrane. We may conclude that this fat is more 
animalized than that which touches the dorsal vessel, because its 
properties are nearly similar to that of animals with vertebra. 

The colour of this fatty substance is almost always the same. It 
is generally white, and varies only in its shade from snow-white to 
yellowish-white. Its odour is faint, seldom disagreeable, and 
often almost nothing. It has no action on vegetable colours. 
It is very dense; and when disengaged from the membrane 
that contains it, it falls to the bottom of water. When ex- 
posed to the air, it becomes yellow and rancid, yielding a portion 
of its carbon and hydrogen to the oxygen of the air. 1 cannot say 
whether, as is the case in animals with vertebra, the fat of frugi- 
vorous insects is firmer than that of carnivorous insects. All the 
acids act on the fat of insects with more or less energy. Sulphuric 
acid chars it very readily, as I have observed in the fat of the 
bombyx pavonia major. The fat of the larva of this species dried 
in the air, and of consequence become rancid, and then acted upon 
by sulphuric acid, gives that acid a strong yellow colour, and does 
not char very quickly. When the fat of insects is treated with 
nitrie acid, a little nitrous gas is exhaled. ‘The fat becomes yellow, 
coagulates rapidly, combines with a certain quantity of oxygen, and 
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formsa kind of oxygenized pommade. The fat of the gryllo-talp 
treated with muriatic acid coagulates very quickly, but becomes less 
yellow, the muriatic acid giving it less oxygen. 

From all that has been said, it is evident that it is exceedingly 
difficult, not to say impossible, by direct observations to know the 
ramifications of the dorsal vessel ; but it would have been improper 
to have admitted proofs purely negative, without having attempted 
direct observations in the first place. The first means that presented 
itself was injections. To them, therefore, I had recourse in the 
first place. 

The membranes of the dorsal vessel being very thin, oppose a 
great obstacle to the success of mercurial injections. Accordingly, 
the dorsal vessel almost always bursts before the injection has 
reached its extremity ; so that we cannot depend upon the results 
of such injections. Yet I ought to observe that, in those parts of 
the dorsal vessel in which the injection has succeeded, I have never 
observed the mercury make its way into a single fibrilla, or indicate 
the smallest ramification. This method appearing to me insufli- 
cient, I soon abandoned it, and tried various injections with liquids 
coloured with cochineal or indigo, according to the colour of the 
dorsal vessel. ‘These injections, forced in by a very fine syringe, 
succeeded perfectly, especially in the larve of the great butterfly 
(paon), and of the sphinx of the lithymale, and likewise in the 
mole cricket. In.all of them, the injection having penetrated to the 
extremity of the dorsal vessel, this vessel always appeared to me a 
simple cylindrical canal without any ramification. 1 repeated these 
injections in a great number of individuals of each class, and I 
always had the same result. 

Though these coloured liquids did not show any ramifications of 
the dorsal vessel, it was possible that these ramifications might 
become sensible by making this vessel absorb these liquids. For 
this purpose I put living insects into liquids strongly coloured, and 
allowed the absorption to take place through the pores of the organs. 
Thad the greater hopes of success, because the conformation of the 
trachez gave me hopes that these vessels would absorb very little o 
the coloured liquids. In all the insects exposed to this kind of proof, 
I saw the pulsations of the dorsal vessel cease by little and little, 
and the humor contained in it coagulate. It was only after this 
coagulation that the membranes of the dorsal vessel absorbed the 
coloured liquids, and even much more rapidly than the other 
organs. ‘This vessel thus coloured formed along the back a bluish 
er reddish line, which had no ramification whatever; but the white 
fibrillze of the tracheze were always distinguishable, which, as has 
been said, form the first membrane. In this absorption the tracheae 
do not sensibly change their colour. ‘They merely assume a deeper 
tint; but they sink down completely. ‘The adipose tissue which 
surrounds the dorsal vessel assumes the form of clots. The muscles 
separate in such a manner that their fibres become perfectly dis- 
tinct, and that their attachments may be easily recognized. The 
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liquid being at last evaporated, the indigo or carmine appears 
disseminated between the adipose membranes; but not in an 
uniform manner, as would be the case if these colouring matters 
were contained in real vessels. 

In other attempts which. 1 made I saw the membranes of the 
tracheze absorb the colouring matter; but the absorption was so 
indistinct, that I merely mention it to put those on their guard who 
may wish to repeat these experiments. In the locusta I perceived 
often that the absorption by the membranes of the adipose tissue 
belonging to the muscular fibres, called wings by Lyonnet, was 
almost as great as that by the dorsal vessel. It is evident that in 
this last circumstance the coloured line formed by that-vessel ought 
to be less perceptible. On examining these inembranes with a 
strong glass, we always see distinctly the colour forming a continued 
line in the dorsal vessel, a continuity which we never see at the side 
nor in the membranes. 

These first attempts being insufficient to detect the ramifications 
of the dorsal vessel, I injected into it, and made it absorb liquids 
capable of acting chemically on the humour whieh it contained. 
Tincture of nutgalls strongly coloured with indigo and carmine, and 
filtered, in order to have as few undissolved particles of colouring 
matter as possible, was the first re-agent which Iemployed. This 
liquid, forced into the dorsal vessel by an injecting syringe with a 
capillary opening, made its way to the extremity of the vessel. I 
repeated this injection at different times on the larve of the 
geotrupa nasicornis and great butterfly (paon), and likewise on the 
mole crickets (while alive) ; but never perceived the coloured liquid 
to make its way into the smallest branch of the dorsal vessel, 

I then repeated these injections in a manner somewhat different ; 
and to be certain that they wou!d penetrate into the dorsal vessel, I 
introduced a globule of fat into this vessel; and in proportion as I 
pushed the injection, the globule advanced in the interior of that 
organ. Thus by little and little it came to its extremity, and then 
I could have no doubt of the success of my injection. As I did 
not perceive ramifications, 1 dissected with great care the membrane 
which surrounds the dorsal vessel, endeavouring to separate it as 
completely as possible. Passing then a little filtering paper on the 
side of the vessel, 1 compressed it gently, in order to see whether 
any coloured liquid would issue out; because by the preceding 
dissection I had of necessity cut the openings of the ramifications 
if they existed. Whatever care I applied to these experiments, 
varying them, and repeating them frequently, I never perceived 
any liquid issuing out. Sometimes, when my assistant did not 
close completely the inferior opening of the dorsal vessel, some 
portions of coloured liquor made its escape ; but it was always at 
that extremity. Hu 

Finally, having made the tincture of nutgalls to be absorbed by 
the membranes of the dorsal vessel (the insects being alive), I saw 
the fat and the humour of the vessel coagulate, and then absorb the 


. 


PLATE XXXI- 


Tage 199 


ee 


AK 


KC 


QQ 
ae 


CQ 


Odtoceratiles YE Seottand. ke 


ad Re DY Thomeons Annuche. Kir laktarn Ovcheok & hon Paternssater Ree March 1.2% 
water Mow stareh 2.2% 


1815.) 


alcoho! 
ramific 
seemec 
insects 
which 
my res 
The 
dorsal 
contrat 
appear 
before. 
becam 
the mu 
lustre ¢ 
liquor | 
with Pp 
from 11 
easy te 
nothing 
it vari 
they aj 
The a 
directic 
brillian 
are cor 
Inje 
the dor 
the cas 
vessel, 


(Com 


Tue 
Breatly 
to give 
the att 
Sreates 
would 
ters of | 
Underg 


#815.) On the “Orthoceratites of Scotland. 199 


alcohol ; but it was never possible to perceive the least lateral 
ramification. So constant an agreement in researches so delicate 
seemed sufficient to lead to the conclusion that the dorsal vessel of 
insects has no ramifications ; but as 1 had not attempted every thing 
which it seemed possible to do to ascertain the point, I continued 
my researches. 

The acids appearing to me proper to coagulate the humour of the 
dorsal vessel, [ put some drops of nitric acid on this vessel. ‘The 
contraction of the organ immediately ceased, but the life did not 
appear injured, and the insect continued to agitate its members as 
before. The dorsal vessel, and the humour which it contained, 
became whitish; and as the alteration gradually extended itself to 
the muscles, they also became whitish, but with a pearl-coloured 
lustre quite peculiar. The dorsal vessel filled with a coagulated 
‘liquor has thus become more easily observable. ‘On lifting it up 
with precaution, I did not perceive the smallest fibrilla issuing 
from it, excepting the tracheze which pass into it. It is always 
easy to distinguish these organs, because the nitric acid does 
nothing else than increase their lustre. I afterwards tried the action 
of various other acids, and always obtained the same results; only 
they appear more speedily when sulphuric acid of 69° is used. 
The action of acids is advantageous to enable us to follow the 
direction of the muscles, as they communicate to these organs a 
brilliant pearl colour, and render visible the bundles of which they 
are composed. 

Injections made with solutions of tannin have always shown me 
the dorsal vessel without any kind of ramification, The same was 
the case when the solution was absorbed by the membranes of the 


vessel, . 
(Lo be continued.) 
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which they are imbedded, and the relation of these rocks to the 
strata which constitute the crust of the globe. 

By attending to the first of these objects, or to what may be 
termed the systematic history of petrifactions, we avoid all am- 
biguous references, and introduce accuracy into our descriptive 
mineralogy by the formation of a general language. Had this 
department been studied with greater care, geologists would not 
have been so frequently perplexed in accounting for the phenomena 
of nature. How often do we hear it asserted that the plants, 
corals, and shells, which are found in a fossil state in the rocks of 
this country, bear the strongest resemblance to those of Africa and 
India? Yet when these are subjected to a close examination, they 
are found to be specifically distinct, and the distracted philosopher 
is saved the trouble of deluging the earth by a comet, or of changing 
its axis of motion. Naturalists were long employed in searching for 
the means which transported the monsters of the equatorial forests 
to the frozen regions of the north, until the systematic accuracy of 
a Camper and a Cuvier proved the fossil elephant to be a new 
species, differing in form and character from the elephants of 
Africa or India. Before the physical distribution of petrifactions 
can be investigated with success, the particular species must be 
previously ascertained. 

The second object deserving attention in the history of petrifac- 
tions is the examination of their present condition, with the view of 
ascertaining the various changes which they have undergone. This 
may he termed the chemical history of petrifactions, as it makes us 
acquainted with the operations performed in the great laboratory of 
Nature, and enables us to comprehend the intricate process of 
mineralization. 

The third object of importance in the history of petrifactions is 
their situation, the strata in which they are imbedded, the parti- 
cular formations in which they occur, and the organic remains with 
which they are associated. This may be termed the geognostic 
history of petrifactions, and will be carefully studied by those who 
are anxious to trace the revolutions which the surface of the earth 
has undergone, and the various catastrophes which have befallen 
the former tribes of animals and vegetables, This arrangement 
will be adopted in the following paper, after having made a few 
preliminary remarks. 

Numerous species of spiral multilocular shells belonging to the 
genus navtilus of Linnzus have been found in a fossil state in the 
strata of Britain ; but the mineralized remains of the straight shells 
forming the second family of the Linnean nautili, and included in 
the modern genus orthocera, are of rare occurrence, Lhwydd, in 
his Ichnographia Lythophylacii Britannici, p. 89, informs us that 
they are found in Gloucestershire, Oxfordshire, and Northampton- 
shire. He describes them under the title alveolus, and appears to 
have obtained them from alluvial strata. The late Rev. David Ure, 
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in his History of Rutherglen and Helbrida, characterizes two 
species of etitcdratited as occurring in the Independent Coal 
Formation of Lanarkshire. Martin, in his Petrifactions of Derbv- 
shire, mentions their occurrence in the lime-stones of that county + 
and in the third volume of the Annals of Philosophy Dr. Thomson, 
on the authority of Mr. Greenough, informs us that the orthoce- 
ratite occurs in Ireland in rocks decidedly belonging to the floetz 
formation. 

In addition to these notices of the occurrence of the orthoceratite 
in the strata of this country, I have the satisfaction of stating to the 
Society that my cabinet of petrifactions contains ten species from 
the rocks of Linlithgowshire. These are not all to be considered as 
new species, and therefore interesting to the conchologist, as it is 
probable that many of them have been described in the works of 
foreign mineralogists. But they may be regarded as of some 
‘importance by the geologist, since they were all found by myself in 
strata belonging to the Independent Coal Formation of Werner. 
In order to elucidate this subject as much as possible, I shall giye a 
figure and description of the different species, that their existence 
in other districts, or in other strata, may be ascertained by com- 
parison. 

I.—sysTEMATIC HISTORY. 


Ortnocera.—Shell straight or slightly bent, subconical, formed 
into chambers by simple transverse positions perforated by a tube. 

This genus may be conveniently divided into three families, dis- 
tinguished by the external aspect of the shell. 


A.—Surface of the Shell Smooth. 


The shells belonging to this family are regular in their form, and 
the surface is smooth and even; but when the shells are worn, and 
the external covering removed, they appear as if ribbed across, 
owing to the partitions of the chambers becoming visible. 

1. O. Levis.—Shell, conical; partitions, waved; chambers, 
large; pipe, small and central. Plate XXXI. fig. 1. 

The length of the specimen which I possess is upwards of three 
inches, Its breadth at the base is nine-tenths, and at the apex two- 
tenths, of an inch; the shell is very thin; the chambers are about 
two-tenths of an inch in depth; the partitions are waved on both 
sides, and convex ; the pipe is central; and in the middle of the 
shell, where it is most apparent, it is about the fortieth of an inch 
in diameter. 

The shell is now in the form of a yellowish-white soft lime-stone; 
the iuside is filled with granular lime-stone ; but the pipe contains 
the same kind of lime-stone in which the specimen is imbedded, 

This is probably the shell referred to by Ure in his History of 
Rutherglen, p. 506, pl. xvi. fig. 3, as the orthoceratites superficie 
lavi. In some of the specimens which he found, the original shell 
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still remained of a horny appearance, very thin, and well polished 
within. 

2. O. Pyramidalis.—Shell, tapering ; partitions, slightly waved ; 
chambers, large ; pipe, small and central. Fig. 2. 

This species bears a very close resemblance to the preceding in its 
structure ; but the form of the shell is somewhat different, being 
much longer in proportion to its breadth; the length of the speci- 
men is upwards of six inches; the diameter at the largest end is 
one inch and two-tenths, and at the apex two-tenths; the last 
formed chambers are nearly three-tenths of an inch in depth, while 
the oldest, towards the point, are scarcely one-tenth. A fragment 
of this species, found contiguous to the one described, and pro- 
bably a portion of its inferior extremity, measured two inches in 
diameter. 

3. O. Cylindracea. — Shell, nearly cylindrical ; partitions, 
slightly waved; chambers, numerous; pipe, minute and central. 
Fig. 3. P 

The largest specimen I possess is about three inches and a quarter 
in length, four-tenths of an inch in diameter at the base, and 
three-tenths at the apex ; the chambers are scarcely one-tenth in 
depth. When the outer covering of the shell is removed, the 
chambers appear very distinct, with a flat surface and a small groove 
in the place of the partitions. ' 

4. O. Convexa.—Shell, nearly cylindrical; partitions, thin and 
convex ; pipe, large and lateral. Fig. 4. 

The length of this specimen is four inches and a half, the 
diameter at the base one inch and a quarter, and at the apex 
upwards of eight-tenths of an inch; the partitions are remarkably 
thin, and more convex than any of the preceding; the lower 
ehambers are about an eighth of an inch in depth; the pipe is 
about three-tenths in diameter, and placed about half way between 
the centre and the margin. 

5. O. Attenuata.—Shell, tapering ; partitions, nearly circular ; 
chambers, large. Fig. 5. : 

The shell of this species, in one specimen, is very thin, trans- 
parent, and glossy, and in some places it is minutely striated across, 
‘The length of another is upwards of six-tenths, the breadth at the 
base about one-eighth, and at the apex about one-twentieth, of an 
inch. This space contains 15 chambers. 


B.—Surface of the Shell with Transverse Ridges. 


6. O. Sulcata.—Shell, tapering ; ridges, waved and striated ; 
pipe, small and central. Fig. 6. 

The length of the specimen is two inches and six-tenths, the 
diameter at the base seven-tenths, and at the apex two-tenths, of 
an inch. It contains 31 ridges, which are twice waved in going 
round the shell. Both the ridges and intervening grooves are finely 
striated. 
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I consider this as the orthoceratites superficie sulcata of Ure, 
pl. xvi. fig. 2. The waving of the ridges he does not mention: 
but he observes, that the shell “ is finely striated in the same 
direction with the szci.” 

7. O. Undala—Shell, tapering ; ridges, waved and smooth; 
pipe, small and central. Fig. 7. 

This specimen is one inch and two tenths in length, seven-tenths 
in diameter at the base, and upwards of five-tenths at the apex ; 
the ridges are 11 in number, more deeply waved, and less numerous, 
than the preceding species ; there is the appearance of an epidermis, 
of a black colour, and obscurely striated; where the shell is 
exposed, both the ridges and the grooves are perfectly smooth. An 
imperfect specimen of an eschara adheres to the shell. 

8, O. Annularis——Shell, subcylindrical ; ridges, distant, nearly 
even, and smooth. Fig. 8. 

The largest portion of this shell which I possess is about an inch 
in length, and upwards of three-tenths of an inch in diameter; the 
ridges are nearly one-eighth of an inch asunder, and are more 
obtuse than the preceding. In the spaces between the ridges there 
are at least two chambers. I have not been able to observe the 
pipe, as all the specimens are much incorporated with the lime-stone 
in which they are imbedded. 

9. O. Rugosa.— Shell, subcylindrical ; ridges, waved and 
tuberculated, with longitudinal lines; pipe, minute and lateral. 
Fig. 9. 

The length of this specimen is upwards of an inch and a quarter, 
and the breadth about six-tenths. The ridges are formed into knobs 
by faint longitudinal lines, which cause the intermediate spaces to 
exhibit a grooved appearance; they are upwards of two-tenths of 
an inch asunder, and contain two chambers in the interval ; the 
pipe is very small, and placed close by the edge. 


C. Surface of the Shell with Longitudinal Planes. 


10. O. Angularis.— Shell, nearly cylindrical, angular, with 
about 16 smooth longitudinal planes; pipe, small and lateral. 
Fig. 10. 

I possess about half an inch of this shell, which is nearly of equal 
thickness, scarcely exceeding the tenth of an inch in diameter. 

There is a portion of a trilobite adhering to the lime-stone in 
which this shell is imbedded. It resembles in its general appearance 
the species from Dudley, in Shropshire, figured in Parkinson’s. 
Organic Remains, vol, iii. tab. xvii. fig. 11. 


Il.—cuHeEMICAL HisToRY. 


The original shell appears still unchanged in species 5, 6, and 7, 
of a thin and very delicate texture ; but in the remaining species 
the original structure is completely altered. In general, the shell and 
the partitions are changed into fibrous or granular lime-stone, the 
chambers occupied with crystals of quartz and Jime-spar, and the 
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pipe filled with the matter of the surrounding rocks. This is the 
case with all the perfect multilocular testacea which I have had an 
opportunity of examining in a petrified state. The pipe, having an 
external opening, must have been filled at the period of the depo- 
sition of the rocks. The shell and the partitions, on the other 
hand, have been altered, and their particles have assumed a new 
and more crystalline arrangement, intimating a previous state of 
fluidity. The cavities of the chambers, having no external open- 
ing, are filled with various crystallized substances, which must 
have entered in a state of solution through the pores of the shell or 
the partitions. 

When the shell is destroyed, or the partitions broken, then the 
chambers are found filled with the matter of the surrounding rock. 
The cavities of the chambers of the O. sulcata and O. undata are 
filled with clay-iron-stone. One specimen of the O, cylindracea is 
imbedded in a septarium, the base of the shell reaching to the 
centre of the mass, and the apex projecting beyond its circum- 
ference. ‘That part of the shell situated in the external covering, 
and extending to about five-eighths of an inch, is perfectly regular 
and entire ; but near the base of the shell, and towards the centre 
of the septarium, the partitions of the chambers are broken, and 
the cavities filled with clay-iron-stone and iron-pyrites.* 


J]].—cGxEoGnosTic HISTORY. 


The species of the genus orthocera, which have now been 
described, were found in the strata of the county of Linlithgow, a 
district of country entirely composed of rocks belonging to the 
Independent Coal Formation of Werner: species 5, 6, and 7, I 
obtained from a bed of slate-clay at the Blackburn Colliery, in the 
parish of Livingstone. This bed alternates with white sand-stone, 
slate-coal, and compact lime-stone. The slate-clay and the lime- 
stone contain entrochites, and other spoils of the Ocean; while the 
beds of sand-stone and coal contain the remains of vegetables. 
Such strange arrangements of organic remains are not uncommon 
in the coal-field of the Lothians. One specimen of species 3, 
included in the septarium, was found in this bed of slate-clay ; but 
other specimens of the same shell, and the remaining species, were 
found at different places in the middle of the county, imbedded in 
the strata of lime-stone which traverse the high grounds to the 
south of Linlithgow. + . 

In the whole extent of these strata no remains of the belemnite 
have yet been observed. ‘These must have existed had the orthoce- 
ratite been merely the concamerated alveolus of that curious petri- 


* If this septarium was in a state of fasion at its formation, in what manner 
was the shell of this orthaceratite preserved from incorporating with the melted 
mass, aud enabled to retain its posilion ? 

+ The characters of this lime-stone ave taken notice of in my account of the 
Old Silver Mine in Linlithgowshire, inserted in the Annals of Philosophy, 
p. 119 of this vol, 


1815.] On the Ortheceratites of Scotland. 205 


faction. The belemnite, we may add, is one of the rarest fossilsin 
Scotland. Professor Jameson observed it in lime-stone connected 
with sand-stone and basalt in the Island of Mull; and Mr. Neill 
found it in slate-clay covered with columnar green-stone in the 
Shiant Islands; but no other localities have hitherto been men- 
tioned. 

It appears to be the opinion of Werner that different rock forma- 
tions can be discriminated by the petrifactions which they contain. 
How far this opinion may hold true with respect to the petrifactions 
of Germany, we have not the means of ascertaining; but in this 
country it cannot be considered as the expression of a general law 
in the distribution of organic remains. In the ¢ransition lime-stone 
which occurs between the Crook and Noblehouse * there are a few 
impressions of bivalve shells, so closely resembling in appearance 
the shells found in the floetz lime-stones as to lead to the conclusion 
that they belong to the same species. In the lime-stone connected 
with the old red sand-stone in the Island of Arran there is a parti- 
cular species of the genus productus of Sowerby, which is one of 
the most common petrifactions in the lime-stones of the Inde- 
pendent Coal Formation of the Lothians and Fife. If we descend 
from classes and formations to the individual members of ‘a group, 
it will be found that the remains of the same species of vegetable 
are distributed through beds of clay-iron-stone, sand-stone, lime- 
stone, slate-clay, and slate-coal, as I have frequently observed. 

The occurrence of the genus of shells which we have been con- 
sidering in beds of lime-stone, is regarded by some as a proof of 
such lime-stones belonging to the transition class of rocks. Thus 
Von Buch, in his Travels through Norway, appears to have referred 
the lime-stones of that country to the transition class, merely 
from the circumstance of their containing the remains of orthoce- 
ratites. In describing the mineralogical appearances which pre- 
sented themselves in the neighbourhood of Christiana, where he 
had discovered rocks of the transition class, he says, “ How great 
was my joy when, at the steep falls of Aggers Elv, above the lower 
saw-mills, I discovered the orthoceratites, which so particularly 
distinguish throughout all Europe this formation (transition lime- 
stone), and this formation alone. They are many feet in length, 
divided into compartments, and for the most part at the edge and 
the walls of the compartment changed into calcareous spar. They 
are by no means unfrequent; several of them generally lie in 
various directions through one another. Pectinites, and several 
other not very distinguishable petrifactions, appear frequently 
between them.” English Trans. p. 47.—In the transition lime- 
stones of this country no orthoceratites have been found. They 
occur in beds of slate-clay and lime-stone of a more recent period. 
Thus it appears that the distinguishing character of a rock formation 


* See Professor Jameson's Mineralogy ef Dumfriesshire, p. 77, 
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in Norway and Germany is not applicable to the same formation in 
Britain. 

The same species of organic remains which occur imbedded in 
different strata of the floetz class, appear to have sustained the 
shock of several revolutions before the total destruction of their 
tribe; and we may also suppose that part of the race of orthoce- 
ratites survived the period of the deposition of the transition class, 
but became at last enveloped in the beds of the coal formation. 

I cannot conclude these observations without taking notice of the 
great difference in point of size between the existing species of the 
genus orthocera and those orthoceratites which are found in the 
mineral regions. The living species of the genus to be met with on 
the British shores do not exceed a quarter of an inch in length, and 
required the aid of the microscope for their examination. Only one 
species has been found in Scotland, the O. linearis. (Testacea, 
Brit. Tab. 30, fig. 9.) It was found by Mr. Montagu in a parcel 
of minute shells sent to him from Dunbar. It is only a quarter of 
an inch in length; and its breadth is about one-eighth of its 
length. 

Manse of Flisk, Fifeshire. 


ArticLe VII. 


On Deepening, Cleaning, Excavating, and Removing Obstructions 
that prevent Vessels from entering Harbours. By John Rook, 
jun. of Akehead, Wigton, Cumberland. 


WHEN we examine the force and power of water, we are con- 
vinced that it is an engine capable of performing various powerful 
operations. In its course from the uplands, and through the low- 
Jands, till immersed in the Ocean, it forms for itself spacious 
channels and deep pools. When man brings its gravitating motion 
under subjection he obtains a useful and faithful servant, that 
performs for him numerous important labours. Passing from these 
reflections to a new modification of the use of that element, there 
seems to be a probability that it might be rendered useful in the 
improvement of the entrance of harbours, &c. by means of carrying 
it through tunnels, formed according to the circumstances of 
situations. These tunnels or pipes might be constructed either by 
collected materials, such as stone, wood, and metal, or formed by 
sinking down to the rock, and directing the tunnel in it according 
to the object in view. The use to which I would apply the 
principle is that of passing through these tunnels or pipes as 
powerful a stream of water as could be obtained ; by which.means 
considerable quantities of sand, gravel, &c. might be removed by 
the violent stream of water issuing forth from its confined channel. 
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a, a, the river flowing into the sea. 

b, b, l, sand or gravel, being the object of removal. 

€, €, ¢, the rock. 

d, d, d, the tunnel formed in the rock by mining. 

e, €, €, large augur holes, according to circumstances. 

In this way I expect several new harbours might be formed, old 
ones deepened, cleaned, &c.; and eventually, in all likelihood, 
many of those dangerous bars, such as Dublin and Linmouth, 
removed. 

Letting the tide flow into a part of a harbour, and then shutting 
it in by gates, might frequently be resorted to as a means of 
obtaining a stream of water. 

I remain yours truly, 


Joun Rook, Jun. 
Akehead, Wigton, Cumberland, 
Dec. 20, 1814. 


P.S. I should wish to hear the opinion of any engineer upon 
the above. 


Articte VIII. 


A Memoir on Iodine. By M. Gay-Lussac, 
(Continued from p. 109.) 


Azote does not combine directly with iodine. We obtain the 
combination only by means of ammonia. It was discovered by M. 
Courtois. I shall give it the name of ioduret of azote. It has 
been accurately analyzed by M. Colin, and I shall briefly state 
from him the circumstances of its formation and its nature. 

When ammoniacal gas is passed over iodine, a viscid shining 
liquid is immediately formed, of a brownish black colour, which, 
in proportion as it is saturated with ammonia, loses its lustre and 
viscosity. No gas is disengaged during the formation of this liquid, 
which may be called ioduret of ammonia. It is not fulminating. 
When dissolved in water, a part of the ammonia is decomposed ; its 
hydrogen forms hydriodic acid; and its azote combines with a 
portion of the iodine, and forms the fulminating powder. We 
obtain the ioduret of azote directly by putting iodine in fine powder 
into a solution of ammonia in water. This indeed is the best way 
of preparing it; for the water is not decomposed, and seems to. 
concur in the production of this ioduret only by determining the 
formation of hydriodate of ammonia. 

The ioduret of azote is pulverulent, and of a brownish black 
colour. It detonates from the smallest shock, and from heat witha 
feeble violet colour. I have often seen it detonate spontaneously 
when properly prepared. When put into potash, azote is dis- 
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engaged, and the same products are obtained as when iodine is 
dissolved in that alkali. The hydriodate of ammonia, which has 
the property of dissolving a great deal of iodine, gradually decom- 
poses the fulminating powder, while azote is set at liberty. Water 
itself has this property, though in a much weaker degree, as M. 
Courtois observed long ago. ‘Thus the elements of ioduret of azote 
. are but very little condensed. It ought to be prepared with great 
precautions, and should not be preserved. 
» It would be difficult to determine by direct experiment the pro- 
portion of the principles of this compound ; but we ascertain them 
correctly in the following manner :— 

We have seen that the ratio of hydrogen to iodine is 13265 to 
156:21; and as ammonia is composed of 


Hydrogen ....00.c..ceeeeseseces 18°4756 
AZO oie vice wale oles os whee s iO ee 


it follows that the ratio of azote to iodine is that of 5*3544 to 
156-21 ; and such is the ratio of the elements of the fulminating 
compound. If we reduce these elements to volumes by dividin 
5'8544 by 0°96913, the density of azote, and 156°21 by 8°6195, 
the density of the vapour of iodine, we find that the proportion in 
volume of the elements is one azote and three iodine. We obtain 
this proportion directly by observing that the vapour of iodine and 
hydrogen combine in equal volumes; and that in ammonia the 
volume of hydrogen is to that of azote as three to one. 

If we decompose a gramme (15'444 grains) of the fulminating 
powder, we obtain, at the temperature of 32°, and under the 
pressure of 30 inches of mercury, a gaseous mixture amounting to 
0+1152 litre (7°03 cubic inches, and composed of 0:0864 of the 
vapour of iodine and 0:0288 of azote: Though this volume be 
inconsiderable, yet the explosion is very loud, because it is instant- 
aneous. The same difficulty occurs here as in the detonation of the 
chloruret of azote, and of all the fulminating bodies which are 
decomposed into simple substances, producing at the same time 
heat and light. I do not pretend to’ resolve this difficulty ; but is it 
not possible that the heat and light which make their appearance in 
these cases is produced by the shock of the gas produced against the 
air, or any other fluid, as happens when air is compressed or intro- 
duced into a vacuum?* Is it in fact necessary to have recourse to 
heat to communicate elasticity to gaseous substances condensed ina 
compound, or, which is the same thing, to put their elements in a 
state of repulsion? Do we not see, on the contrary, a weak 
electricity destroy the combinations which resist the repulsive force 


* To explain my idea the better, let us conceive a volume of air in the middle. 
of which is a small metallic ball, containing any elastic fluid ina great degree of 
compression, and at the same temperature with the surrounding fluid, If we 
suppose the ball suddenly to burst, which will represent a detonation, we shall 
have heat and light produced, Now in the detonation of ioduret or chloruret of 
azote the develo pement of the gas dees not appear to me to differ from that of air 
strongly compressed in our ball. 

6 
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of a very high temperature?* Supposing these conjectures to 
have some foundation, it will remain to explain why, when we mix 
equal volumes of water and of a solution of nitrate of ammonia at 
the same temperature, the thermometer, as I have observed, sinks 
more than 9°, though there is a notable increase of density. On 
the supposition that the capacity of bodies for heat is a function of 
the absolute quantity of heat which they contain, this fact would 
lead us to admit that the capacity of the solution of nitrate of 
ammonia is greater than that of its constituents; but this conse- 
quence does not appear to be confirmed by experience; therefore 
the capacity of bodies for heat does not depend solely upon the 
absolute quantity of heat which they contain. 

I retarn now to the combinations of iodine with the combustibles, 
or with those oxides which, not being saturated with oxygen, act 
like combustibles. I have already spoken of the action of iodine on 
hydro-sulphuric and phosphorous acids. It remains only to speak 
of its action on sulphurous acid. In the gaseous state this 
acid has no action on iodine; but when dissolved in water, the 
addition of iodine occasions a decomposition of that liquid, and 
sulphuric acid and hydriodic acid are produced. ‘They cannot be 
separated by distillation ; for at the temperature at which hydriodic 
acid comes over, sulphurous is reproduced. ‘The liquid in the 


* Chemica] phenomena, in my opinion, cannot be explained by heat alone, 
supposing them to depend solely on the variation of distauce which it produces in 
the particles of these bodies. M, Laplace remarks (Systeme du Monde, 3d edit. 
ii, 256) that, in order to conciliate planetary attraction with chemical affinity, 
** we must suppose the dimensions of the particles so small, when compared with 
the distances between them, that their density is incomparably greater than the 
mean density of the whole together. A spherical particle, whose radius is equal 
tu the millionth of a metre, ought to have a density more than six thousand 
thousand millions greater than the mean density of the earth to produce at its sur- 
face an attraction equal to gravitation; but the attractive force of bodies consider- 
ably surpasses that of grayitation, as they inflect visibly the rays of light, whose 
direction is not sensibly changed by the attraction of the earth, Hence the density 
of atoms would prodigiously surpass that of bodies, if their affinities were only 
modifications of universal gravitation.” 2 

Such a supposition appears exaggerated ; but let us admit it fora moment, and 
see whether the diminution of the affinity of a body corresponds with the increase 
of the distance of its particles produced by heat. Without knowing exactly the 
cohesion of copper, forexample, in asolid and liquid state, we may admit that it 
is at least a thousand times greater in the former than in the latter state. Let us 
suppose also, to keep greatly below the truth, that copper in melting increases 
eight times in bulk. On this exaggerated supposition the distance between the 
particles of the copper Would have only become double; so that tle cohesion 
should have been only four times smaller if it followed the same law as gravita- 
tion, Hence it is obvious that, when heataccuimulates in a body, it dues not diminish 
the affinity merely by increasing the distance of the particles, but by increasing in 
“4 great degree the power of their repulsive faculty, which is doubtless the same 
with their electric faculty, The figure, the arrangement, and the inertia, of the 
atoms, may have influence in some chemical phenomena; as, for example, in the 
congelation of water, and the crystallization of sulphate of suda. But there are 
a1 intinity of others which are independent of these, as well as of the separation 
of the atoms, Such is the combination of tydrogen with oxygen, which takes 
place only ata red heat, whether the gases be in a condensed or rarificd state, 
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retort, as well as that which condenses in its neck, is strongly 
coloured by the iodine which the hydriodie acid holds in solution ; 
but when it comes to the receiver, where it finds sulphurous acid 
dissolved in water, it becomes colourless, and sulphuric acid is 
reproduced, The sulphites, the sulphureted sulphites, the white 
oxide of arsenic, and the hydro-chlorate of protoxide of tin, when 
mixed with iodine, produce also a decomposition of water, and 
hydriodie acid is formed. Several hydrogenated substances, par- 
ticularly the essential oils, alcohol, and ether, yield, according to 
MM. Colin and Gaultier de Claubry, a portion of their hydrogen to 
iodine, and convert it into acid. (See Ann. de Chim. t. xc.) 


Action of Iodine on the Oxides. 


Iodine may be made to act upon the oxides either with or without 
the presence of water ; and as the phenomena are different in the 
two cases, I shall explain, in the first place, what happens when 
iodine in‘the state of vapour is passed over the oxides in a moderate 
red heat. 

The oxide of potassium, produced by the combustion of potassium 
in oxygen gas, is decomposed by iodine. Oxygen is disengaged, and 
we obtain ioduret of potassium. It may be shown, by collecting all 
the products, that the potassium does not retain any oxygen, what- 
ever was its state of oxidation ; but I shall give below an easy means 
of ascertaining this point. Meanwhile I shall state an experiment 
which shows it in a decisive manner. 

I passed vapour of iodine in a red heat over melted subcarbonate 
of potash ; and I obtained carbonic acid and oxygen gases in the 
proportion of two in volume of the first and one of the second, 
precisely the proportions which exist in the subcarbonate. The 
oxide of sodium and the subcarbonate of soda are also completely 
decomposed by iodine. From these experiments it would seem 
that this substance ought to disengage oxygen from most of the 
oxides: but this only happens ina small number of cases. The 
protoxides of lead and bismuth are the only oxides not reducible by 
heat which presented me with that property. The protoxides of 
copper and tin, indeed, absorb iodine; but as the peroxides of 
these metals do not combine with it, and as no oxygen is disengaged, 
I conclude that the oxygen of one portion of the protoxide passes 
into the other portion, and that we obtain a mixture of ioduret and 
peroxide ; so that it is by the concurrence of the forces that these 
two protoxides are decomposed by iodine. 

Barytes, strontian, and lime, combine with iodine without 
giving out oxygen gas. The oxides of zinc and iron undergo no 
alteration. From these facts we must conclude that the decompo- 
sition of the oxides by iodine depends less upon the condensed statc 
of the oxygen than upon the affinity of the metal for iodine. 

The iodurets of barytes, strontian, and lime, are very alkaline 
when they are dissolved in water. I consider them as subiodurets. 
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In this respect they resemble the sulphurets of these earths, which 
have likewise an excess of base. 

Having ascertained that the oxides of potassium and sodium are 
decomposed by iodine, f wished to know if this would happen when 
they were combined with acids. Sulphate of potash was not altered 
by iodine; but, what may appear astonishing, I obtained oxygen 
with the fluate of potash, and the glass tube in which the operation 
was conducted was corroded. On examining the circumstances of 
this experiment I ascertained that the fluate became alkaline when 
melted in a platinum crucible. This happened to the fluate over 
which IJ passed iodine. It appears, then, that the iodine acts upon 
the excess of alkali, and decomposes it. ‘The heat produced dis- 
engages a new portion of fluoric acid or of its radicle, which cor- 
rodes the glass; and thus by degrees the fluate is entirely decom- 
posed. 

The experiments, which I have stated, show that chlorine has more 
energy than iodine; for M. Thenard and I have shown that chlorine 
gives out oxygen with barytes, strontian, lime, and even magnesia. 
I find the same thing happens when it is made to act upon the 
sulphates of these bases; but what is remarkable, we obtain no 
oxygen when chlorine is made to act upon the peroxide of iron, 
because a chloruret of that oxide is formed. : 

The same experiments furnish a new proof that sulphur has less 
energy than iodine. In fact, if we obtain metallic sulphurets with 
most oxides, while we do not obtain iodurets, this depends upon the 
great affinity of sulphur for oxygen, and upon the gaseous state of 
sulphurous acid. If iodine formed a gaseous acid with oxygen not 
decomposable by a high temperature, there can be no doubt that 
we should be able to form a greater number of metallic iodyrets 
than sulphurets. The decomposition of potash, soda, litharge, and 
oxide of bismuth, and the formation of iodurets with the protoxides 
of copper and tin, show this to be the case. 

It may be worth while to remark that iodine, like ‘sulphur, has 
little affinity for oxides; and that, except barytes, strontian, and 
lime, no oxide can remain in combination with iodine at a red 

Very different results take place when iodine and oxides are made 
to act upon each other in contact with water. The water is then 
decomposed. Its hydrogen unites with iodine, and forms hydriodic 
acid ; while its oxygen forms with iodine a peculiar acid, to which I 
have given the name of iodic acid. All the oxides, however, do 
not give the same results. We obtain them only with potash, soda, 
barytes, strontian, lime, and magnesia. he oxide of zine preci- 
pitated by ammonia from its solution in sulphuric acid, and well 
washed, gives no trace of iodate and hydriodate. 

_ Let us examine more particularly what happens when iodine is 
made to act upon a concentrated solution of potash. In proportion 
02 , 


212 On Iodine. (Marcu, 


as the iodine dissolves in the alkali, which it does with rapidity, we 
obtain a granular white precipitate, which melts on burning coals 
like nitre, and which is decomposed by heat, giving out oxygen 
and ioduret of potassium. ‘This precipitate is an alkaline iodate of 
potash. The liquid contains hydriodate. Hence water must have 
been decomposed ; * its hydrogen, uniting with iodine, has formed 
hydriodic acid, and its oxygen iodic acid. 

The potash solution remains slightly coloured ; orange yellow, 
when the alkali is in excess; but it is of a deep reddish brown 
when the alkali is saturated with iodine. This colour is owing 
principally to the solution of iodine in the hydriodate of potash. I 
found that when a solution of a determinate quantity of potash, so 
weak as not to allow the iodate of potash to precipitate, is entirely 
saturated with iodine, we must add a quantity of potash equal to 
the original dose to bring it to the point when its colour is a light 
orange-yellow. Even when the solution is saturated with iodine, it 
is always alkaline ; though if we dissolve in water ioduret of 
potassium or of zinc, we obtain neutral compounds. This differ- 
ence, which we find in the analogous combinations of sulphur and, 
chlorine, is owing to this, that the forces which tend to decompose 
water are smaller in the first case than in the second. 

Concentrated soda produces, like potash, a fulminating salt, 
which is partly precipitated, and a hydriodate which remains in 
solution. Barytes, lime, and strontian, present the same pheno- 
mena; with this difference only, that their iodates are very little 
soluble. This last circumstance enables us to obtain these salts in 
a state of purity. In order to obtain the iodates of potash and soda 
free from hydriodates, and perfectly neutral, it is necessary to 
crystallize them repeatedly, which greatly diminishes their quantity. 
I shall therefore state the method which I employ to prepare them 
in order to avoid that inconvenience. 

Upon a determinate quantity of iodine I pour solution of potash 
or soda till the liquid ceases to be coloured. I then evaporate to 
dryness, and digest the dry salt in alcohol of the specific gravity 
0°81 or 0°32. As the iodate is not soluble in this liquid, while the 
hydriodate is very soluble, the two salts easily separate from each 
other. After having washed the iodate two or three times with 
‘ alcohol, I dissolve it in water, and neutralize it with acetic acid. 
I evaporate to dryness, and digest the dry salt in alcohol, to remove 
the acetate. After two or three washings, the iodate is pure. As 
for the alcohol containing the hydriodate, we distil it off, and then 
neutralize the potash by means of hydriodic acid. 

Here it may be asked whether, at the moment that the alkali aets 
upon the iodine, iedate and hydriodate form and exist separately. 


* Lreason on the hypothesis of the existence of hydriodates, But if we do not 
admit their existence, the oxygen which combines with the iodine, and converts it 
iato an acid, must have been furnished by a portion ef the potash, 
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We shall endeavour to answer this question hereafter. We shall 
terminate what concerns the action of the oxides on iodine by 
treating of those in which the oxygen is very little condensed, as 
the oxides of mercury, gold, and silver. 

M. Colin has observed, that when we expose toa heat between 
140° and 212° a mixture of water, iodine, and peroxide of mercury, 
super-iodate of mercury is formed, which is held in solution in the 
water and an iodate with excess of base, which is insoluble, and 
remains mixed with the red ioduret which is formed at the same 
time. Oxide of gold treated in the same manner does not appear to 
form an ioduret; for after a great number of washings, metallic 
gold remains, and the water holds an acid iodate in solution. We 
may suppose that the water has been decomposed, and that the 
oxides of mercury and gold act upon iodine like the alkalies; but 
if we consider that the oxide of zinc does not form an iodate, it 
will become exceedingly probable that the iodic acid has been 
formed at the expense of the oxygen of a part of the oxide. If we 
recapitulate the action of the oxides on iodine, it will appear, 

1. That the alkaline oxides in which the oxygen is very much 
condensed, and which completely neutralize the acids, occasion 
with iodine the decomposition of water, and produce iodates and 
hydriodates, 

2. That the metallic oxides in which the oxygen is still very 
much condensed, though less than in the preceding, and which do 
not completely neutralize the acids, do not. produce with iodine a 
force sufficiently great to decompose water and form iodates. 

8. That the oxides in which the oxygen is weakly condensed 
‘cannot concur with iodine in decomposing water; but that they 
convert iodine into an acid by yielding to it a portion of their 
oxygen. 

Such are the general results of the action of iodine on the 
oxides. We shall afterwards treat in detail of some saline combina- 
tions of iodine ; but at present we propose to state the properties of 
iodic acid. 

We have seen that the acid is only formed by the concurrence of 
different forces, and that it is always combined with some base, 
from which, of course, we must separate it. At first sight it seems 
that we might treat with hydro-sulphuric acid the iodates of easily 
reducible metals ; but the iodic acid would be at the same time 
decomposed by this acid, because its elements are very little con- 
densed.* After various trials, 1 adopted the following process :— 
Upon iodate of barytes I pour sulphuric acid diluted with twice its 
weight of water, and heat the mixture. ‘The iodic acid quickly 
abandons a portion of its base, and combines with the water. But 
although a quantity of sulphuric acid was employed not sufficient to 


* Hydro-sulphuric acid may be employed to decompose phosphate of lead and 
ebtain phosphoric acid, 
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saturate the whole of the barytes in the iodate, a small portion of it 
always remains mixed with the iodic acid. Jf we endeavour to 
separate this portion by adding barytes-water, the two acids preci- 
pitate together. I suppose that the presence of a small quantity of 
sulphuric acid in the iodic acid depends upon the strong affinity of 
this last acid for barytes. I do not think there is reason to believe 
that the two acids have a tendency to combine together, in conse- 
quence of which the iodate is decomposed. 

The iodate of lime and sulphuric acid give similar results. 
When the same salt and oxalic acid are used, the decomposition 
seems to be more complete. 

Hitherto iodic acid has only been obtained in combination with 
water, and it is very probable that this liquid is as necessary as a 
base to keep the elements of the acid united, as we see is the case 
with sulphuric acid, nitric acid, &c.* Its taste is very acid when 
it is concentrated. Light does not decompose it. It may be 
evaporated to the consistence of a syrup. But if its temperature be 
raised to about 392°, it is decomposed entirely into iodine and 
oxygen. Sulphurous and hydro-sulphurie acids immediately sepa- 
rate iodine from it. This acid and bydriodic acid are decomposed 
almost completely, like sulphurous and hydro-sulphuric acids. If 
we mix it with concentrated hydro-chloric acid, chlorine is dis- 
engaged. Sulphuric and nitric acids have no action on it. With 
solution of silver it gives a white precipitate, very soluble in 
ammonia. It combines with all the bases, and produces all the 
iodates which we obtain by making the alkaline bases act upon 
iodine in water. It likewise forms with ammonia a salt, which 
fulminates when heated, the existence of which I announced some 
time ago, 

From experiments which I shall state in speaking of the iodates, 
this acid is composed of 


ROGINE . s.a.s ites mina nse eee ase Rate 
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Now the first possible combination of iodine and oxygen being 
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Iodic acid is evidently a compound of 


That is to say, that iodic acid contains five proportions of oxygen, 


* The existence of acids without water shows a greater reciprocal affinity in 
their elements than in those acids which exist only by means of water or a base, 
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ARTICLE X. 


Astronomical and Magnetical Observations. 


[Marca 


Magnetical and Astronomical Observations at Hackney Wick. 


Latitude, 51° 32’ 40°3” North, 


Feb. 4, Emersion of Jupiter’s 


Ath Satellite 


wee erect esee 


Feb. 7, Immersion of Jupiter’s 
sti Satelite, sss scce scene. 


By Col. Beaufoy. 


55M 
02 


29! 
23 
05 
05 


12h 
sorte 
12 
12 


Magnetical Observations. 


Longitude West in Time 6” 


82 
100° 


Mean Time at Hackney Wick: 
Ditto at Greenwich. 

26:4 Ditto at Hackney Wick, 

33°2. Ditto at Greenwich. 


1815, 
Morning Observ. Noon Observ. Evening Observ. 
Month. 
Hour. | Variation. | Hour. | Variation. | Hour, | Variation. 
Jan. 18} 8h 45/\24° 15’ 46”/elh 30/|24° 19’ 33” 
Ditto 19) 8 40 |24 16 33 {2 00 |24 18 33 
Ditto 20) 8 50 \24 15 50]; 1 20 |24 19 40 
Ditto 21) 8 55 |24 15 00} 1 45 |24 19 09 
Ditto 22;— —|—~ — —]1 25 |24 22 O1 J 3 
Ditto 23} 8 50 24 18 20] 1 35 [24 21 03) & > 
Nitto 24,— — |~ — —]1 50 |24 20 44 ¥ x 
Ditto 25] 8 45/24 15 17] 1 25|24 21 50] 3 2 
Ditto 26) 8 55 |24 15 2/— —|— — — 2 ~ 
Ditto 27/ 8 50 }24 16 18] 1 25 [24 21 18] = z 
Ditto 28} 8 50/24 16 13] 1 30 24 20 I8 
Nitto 29) 8 45 24 18 O68 | 1 25 j24 22 Ol 
Ditto 30} 8 50 \24 21 14] 1 35 \24 2l 41 
Ditto 31] 8 50 !24 17 58! 50124 22 03 
1815. 
Mean of Morning at Sh 47’,.... Variation 24° 16’ 46”) we, 
Observations < Noon rt aa Nanas | Cimsepeieas OF (4 41) 24 20 12 : wi 
* in Jan. Evening at— —...., Ditto — — — Notobs. 
Morning at 8 44..... Ditto 24 18 02 
a Cae } Noon at 1 30..... Ditto 24 20 36 h West, 
; ; * (Evening at— —..... Ditto — — — Not obs, 
Morning at 8 41..... Ditto 24 16 20 : West 
Ditto in Nov. 4 Noon at 1 40..... Ditto 24 2D 37 vi 
Evening at — —.,.... Ditto — — — Not obs. 
Morning at 8 39..... Ditto 24 14 08 West 
Ditto in Oct. Noon yas RM PRM ed) a OR ihe 
‘ Evening at— —.,.... Ditto — — — Not obs. 
Morning at 8 32..... Ditto 24 14 33 
Ditto in Sept. ~2Noon at, 1 39... Ditto 24 23 IT > West. 
; Evening at 6 19..... Ditto 24 16 50 
Morning at 8 30..... Ditto 24 14 13 
Ditto in Aug. 2 Noon at 1 39..... Ditto 24 23 48 SWest. 
: : Evening at 6 57..... Ditto 24 16 31 
Morning at 8 41....: Ditto 4° 13 «29 
Ditto in July, < Noon at 1 42..... Ditto 24 23 44 pwa 
Evening at 6 58..... Ditto 24 1% 00 
(Morning at 8 44...., Ditto 24 13 107 
Ditto in June, < Noon at (1; 89 4<...\Ditto 24 22 48 fre 
‘ Evening at 6 52...., Ditto 24 16 29 
“Morning at 8 45..... Ditto 24 13 12 
Ditto in May. < Noon at 1 44..... Ditto 24 22 13 SWest. 
= ' F Evening at 6 38.... Ditto 24 16 14 , 


Ditto 
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Mean of Morning at 8 45/,.... Variation 24° 12’ 53” 
Observations < Noon at 1 48,,... Ditto 24 23 53 > West 
in April. Evening at 6 29..... Ditto 24 15 30 
Morning at 8 52..... Ditto 24 14 29 
Ditto in March.< Noon at 1 52..... Ditto 24 23 O08 > West. 
Evening at 6 11l.,... Ditto 24 15 33 
Morning at 8 47..... Ditto 24 14 50 West 
Ditto in Feb. < Noon at 1 52..... Ditto 24 20 58 } ri 
J xoon at — —.,,.... Ditto — — — Not obs, 
Morning at 8 52.,.... Ditto 24 15 05 b West 
Witto in Jan, < Noon eG 15S). 3 Ditto 24 19 08 : 
\s ivening at — —..... Ditto — — — Not obs, 
1813. Morning at 8 53..... Ditto 24° 17: 39 b West 
Ditto in Dec. ¢ Noon at 1 | 51 ....., Ditto 24 20 30 
Evening at — —..... Ditto — — — Notobs, 
Morning at 8 42..... Ditto 24 17 #‘XIT West 
Ditto in Nov. ions at 1 54.....Ditte 24 20 24 ies 
Evening at — —..... Ditto — — — Notobs, 
Morning at 8 45...., Ditto 24 15 Al hw t 
Ditto in Oct. 4 Noon at 71-50) 4 ss Ditto -aevoe hee 
Evening at— —,)..... Ditto — — — Not obs. 
Morning at 8 53..... Ditto 24 15 46 
Ditto in Sept. J xoon at 2 02..... Ditto 24 22 32 West. 
Evening at 6 03..... Ditto 24 16 04 
Morning at 8 44.,.... Ditto 24 15 55 
Ditto in Aug. J Xoo at “2 02...:%. Ditto 24; 33" 32 boven 
Evening at 7 05..... Ditto 24 16 08 
Morning at 8 37..... Ditto 24 14 32 
Ditto in July.< Noon at 1 50..... Ditto 24 23 04 West. 
Evening at 7 08..... Ditto 24 16 A3 
Morning at 8 30....,. Ditto 24 12 55 
Dittoin June. | Noon att 1) 133 22... Ditto 24 22 IT }West. 
Evening at 7 04..... Ditto 24 16 04 
Morning at 8 22..... Ditto 24 12 02 
Ditto in May. < Noon ate 0 93% 5. see Ditto 94 20 5A West. 
Evening at 6 14..... Ditto 24 13 AT 
Morning at 8 31..... Ditto 24 09 18 
Ditto in April.< Noon at O 59..... Ditto 24 21 12 boven. 
Evening at 5 46..... Ditte 24 15. 25 
Magnetical Observations continued. 
1815. 
Morning Observ. Noon Obsery. Evening Obsery. 
SIGE PERE SSE: : 
Hour, Variation. Hour. | Variation, | Hour, | Variation. 
Feb. }| 8» 45/|24° 17’ 36” 1» 30')24° 20’ 27” 
Ditto 2} 8 45 |\24 15 52]1 30)24 20 10 
Ditto 3)8 40 124 15 43 \—- —|-—- — — 
Ditto 4/8 40 24 18 15]1 25 |24 21 48 
Ditto 5| 8 80 124 14 20] 1 30/24 21 26 
Ditto 6 8 55 |24 14 42] 1 45/24 22 03 <3 3 
Ditto 7/8 45 24 15 | 40 \24 19 37] F > 
Ditto 8 8 45 24 16 40| 1 25/124 22 23 ¥ % 
Ditto 10 8 35 24 15 13} 1 40/24 21 49 = = 
Ditto td 8 40 [24 15 15|1 30|\24 23 16 3 3 
Ditto 12; 8 45 (24 15 14/1 35 |24 23 12 4, m 
Ditto 13— -—|—- — —|1 30 |24 22 2 
Ditto 14,8 20/24 15 0T|— —|— — — 
Ditto 15, 8 40 (24 14 06] 1 40 |24 22 AT 
Ditto 55 |24 14 _ 
40 24 1A 
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Comparison of the Variations in the Years 1813, 1814, and 1815. 


1813. 1814 and 1815.| Difference. 

§ Morning eae da 24° 09’ 18" | 24° le" 53" Ret She 
Aprilisg Moor 2% 2. 53503 ri: ay) Vil | 24 23° 53 + 2 AI 
C Evening.........- QA 15 25 24 15 30 +0 05 
5 1) a a 24 12 02 24 12 Ad sD A 
May. =) Noon ..2i. 6323.08 24 20 54 24 22 13 +. Tg 
CRveping 5.60 52 24 13 417 24 16 14 ne! 
Morning ...-.... 24 32 35 24 13 10 + 0 35 
Ju WOOT oni. toons ate 24 22 IT 24 22 48 ore ck 
. Evening.3.-.....- 24 16 04 24 16 29 TO, 25 
( Woraing .......- 24 4 32 24 13 29 aa 
July S Nog. Onova stb. 4 24 23 O4 24 23 44 + 0 40 
OR SVEMUNPS. 5 stasnic's - 24 16 A3 24 17 _00 + 0 17 
; Morning ........ ee GG 24 14 13 — ‘1,42 
Au: PRON. oes ce ee core 24 23 32g 24 23 48 a, GO. 1G 
NEDINE eis onebie 24 16 08 24 16 31 Cs Ia 
Morning ........ 2 15 46 QA 14 33 = gh .is 
Sept 1 AE (eae ee po A als 9 94 93 4 G6. 45 
Pivening-..-...... 24 16 04 24 16 50 + O 46 
Morning ........ 24 15 Al 24 14 08 — 1 33 
Oct. OGM ects maiarces 24 22 53 24 21 45 — 1 08 
Bvéning. ........- _-- - - — - = 
Vorning ......- Zar t. IT 24 16 20 — 0 5T 
Noy. NOMA. 5 estate = « 24 20 24 24 20 37 — 0 13 
Evening._.......- -—-- = _-_ - — -_-_ =_— 
Morning ........ 24 17 #39 24 18 02 + 0 23 
Dec 5 Noon fife 2 Rae ea Ba 24 20 30 24 20 36 + O 06 
Evening......ec06-| — — — —- —_—- — _-__— 
Morning ..+-s-s- 24 15 05 24 16 26 + 1 Al 
Jan Mooi toc. rasa 24 19 O38 24° 20 12 + f 09 
Evening... ..-<--- —_- — — - —- — —_ — 


In deducing the mean of the observations, that of the morning 
of Jan 30 is rejected, the variation exceeding that of any former 
day, without any apparent cause, 

Jan. 18.—-The needle in the morning unsteady, and followed by 
afall of snow. During the fall the needles were quite steady. 

Jan. 27.—Needles unsteady at noon: the wind afterwards blew 
fresh from the S.E., accompanied with snow. 

Fel. 12.—The needles at noon vibrated 14’ 40” at intervals. 
The wind blew strong from the S.W. The wind afterwards 
increased, and shifted to the westward, accompanied with hard rain 
and showers of hail. 


Rain fallen Between noon of the Ist Jan. ; 0°694 inches, 


Between noon of the Ist Feb, 
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ArTICLE XI. 


ANALYSES or Books. 


A Voyage to Terra Australis, undertaken for the Purpose of 
completing the Discovery of that vast Country, and prosecuted in 
the Years 1801, 1802, and 1803, in his Majesty’s Ship the Inves- 
tigator; and sulsequently in the armed Vessel Porpoise, and Cum- 
berland Schooner. With an Account of the Shipwreck of the 
Porpoise, arrival of the Cumberland at the Mauritius, and Impri- 
sonment of the Commander during six Years and a half in that 
Island. By Matthew Flinders, Commander of the Investigator. 
In two Volumes, with an Atlas. London, 1814. 

‘ - 


Tuer charts which accompany this work have been constructed 
with uncommon care, and are probably the most complete of their 
kind hitherto published. The workmanship does great honour to 
Captain Flinders, and to the artists employed. 

Captain Flinders, by way of introduction to his own voyage, 
gives a preliminary account of the previous discoveries made in the 
Terra Australis by preceding voyagers. The north coast of New 
Holland appears to have been discovered in 1606, by the Duyfhen, 
a Dutch yatch, dispatched from Bantam to explore the islands of © 
New Guinea. But the commander of this vessel was not aware of 
the importance of his discovery, considering the country which he 
observed as a part of New Guinea. ‘Torres, a Spanish navigator, 
saw it the same year; but was as little conscious of the importance 
of his discovery. His letter to the King of Spain remained un- 
known, till a copy of it was found when Manilla was taken by the 
British forces in 1762. Mr. Dalrymple made it known to the 
public, and gave the name of Torres to the strait on the north- 
east side of New Holland, through which that navigator appears to 
have passed ; and this name has been generally adopted. Further 
progress was made in the investigation of the north coast, by John 
Carstens, in 1623, by Gerrit Tomaz Pool and Pieterz Pieterzen, in 
1636, and by three Dutch vessels, in 1705.- 

In 1770, Captain Cook sailed along the north coast, and ascer- 
tained that New Guinea is not connected with New Holland. In 
1791, Lieutenant M‘Lure sailed along the north coast of New 
Holland, and determined the position of several islands, shoals, 
and projecting points of land. These were all the navigators that 
he Captain Flinders in his examination of the north coast. « 

Captains Bligh and Portlock, in 1792, and Messrs. Bampton 
and Alt, in 179%, sailed through Torres Straits, and added con- 
siderably to our knowledge of that intricate navigation. 

The west coast of New Holland appears to have been first seen 
by Dirk Hartog, commander of the ship Endragt, outward-bound 
from Holland to India. He fell in with it in 1616, about latitude 
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262°, south, and coasted along it to latitude 23°. Edel, another 
Dutch Captain, fell in with that part of the coast which bears his 
name, in 1619. Jt was seen by the ship Leeuwin in 1622, and 
by the ship Vianen in 1628. In 1629, the Batavia, commanded 
by Francisco Pelsert, was wrecked on the coast of New Holland, 
on the rocks called Abrolhos. Captain Pelsert coasted along the 
shore a considerable way in a boat, and then sailing to Batavia, 
returned in another vessel, to take off the people left upon the 
Abrolhos rocks. ‘Tasman is supposed to have examined part of the 
north-west coast of New Holland in 1644. The buccaneers, 
with whom Dampier made a voyage round the world in 1688, 
came upon the north-west coast of ‘Terra Australis, for the purpose 
of careening their vessel and procuring refreshments. ‘They made 
the land about latitude 16°50’, due south from a shoal whose 
longitude is now known to be 1221°, east. From this place they 
yan along the shore N. E. by E. twelve leagues, till they came to a 
convenient place for their purpose. Dampier gives a particular 
description of the country and inhabitants. Vlaming, another 
Dutch Captain, surveyed a considerable portion of the west coast 
in 1696, being ordered to look out for the crew of a vessel which 
had been lost the year before, and which it was supposed might 
have been wrecked on that coast, and the crew saved. In 1699, 
Dampier visited the west coast of New Holland a second time, 
having been sent out in purpose on a voyage of discovery in his 
majesty’s ship Roebuck. These are all the navigators that pre- 
ceded Captain Flinders on the west coast. 

The south coast of New Holland was discovered by Pieter Nuyts, 
a Dutchman, in 1627, and the coast was accurately laid down by 
him, from Cape Leeuwin to about east longitude 132°. ‘The next 
person who visited it was Captain Vancouver, in 1791. He made 
the coast at Cape Chatham, in latitude 35° 3’ south, and longitude 
116° 35’ east. He sailed along the coast east, and anchored in a 
sound to which he gave the name of King George the Third. 
Thence he sailed east as far as Termination Island, in east longi- 
tude 122° 8’.. The French Admiral, D’Entrecasteaux, who was 
sent out in search of La Peyrouse, visited the south coast of New 
- Holland in 1792; but did not proceed further east than Nuyts had 
done. His charts, as far as he went, are accurate and satisfactory. 
Thus 250 leagues of the south coast remained entirely unexplored 
when Captain Flinders commenced his voyage. 

Van Dieman’s Land was discovered by Tasman, in 1642, who 
was sent out by the Dutch expressly to determine how far south the 
continent of New Holland extends. Captain Cook sailed along 
the east coast of that continent in 1770, and ascertained the gene- 
ral outline of the coast. Morion, a French naval officer, visited 
Van Dieman’s Land in 1772, Captain Furneaux in 1773, Captain 
Cook in 1777, and D’Entrecasteaux in 1793; but none of these 
navigators had been able to decide whether Van Dieman’s Land 
was an island or part of the continent. After the British colony 
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was established at Port Jackson, various expeditions were sent from 
that place to ascertain the east coast of this country with precision ; 
and in these expeditions, Captain Flinders, and Mr. Bass, surgeon 
of the Reliance, cut a most conspicuous figure. These two enter- 
prizing gentlemen sailed from Port Jackson in 1795, in a small 
boat only eight feet long, called the Tom Thumb, with a crew 
consisting only of themselves and a boy. ‘They explored about 35 
miles ef coast, and ascertained the figure and value of several bays 
and openings. In 1797, Mr. Bass set out in a whale boat, with a 
crew of eight picked men, to explore the east coast. He sailed 
south, was absent above eleven weeks, and examined above 600 
miles of coast; entering Bass’s Straits, and making considerable 
progress in them, and satisfying himself that Van Dieman’s Land 
was an island; though the evidence which he obtained was not 
sufficiently strong to satisfy others. In 1798, Captain Flinders and 
Mr. Bass were sent on purpose from Port Jackson, to determine 
the point. They sailed through Bass’s Straits and round Van 
Dieman’s Land, and thus put it beyond doubt that Van Dieman’s 
Land is an island. Such was the state of our knowledge of the 
coast of New Holland when Captain Flinders’s voyage was under- 
taken in 1801. 

Captain Flinders sailed from Spithead on the 18th of July, 1801, 
in the ship Investigator, of 334 tons burthen, with a compliment 
of 88 men. The vessel had been a collier, and though old, was 
the best which the Admiralty could at that time spare for this ser- 
vice. After touching at Madeira, and stopping some time at the 
Cape of Good Hope, he made the coast of New Holland on the 
7th of December. ‘The part of the coast which he first saw was 
Cape Leeuwin, the south western and most projecting part of 
Leeuwin’s Land. The highest hill lies nearly in latitude 34° 19’, 
south, and longitude 115° 6’, east. From this port he coasted 
along the shore till he came to King George the Third’s Sound, 
where he put the ship in order, and took in wood and water, 
Bald Head, the entrance to this sound, lies in latitude 35° 6’ 15”, 
south ; and in longitude 118° 0’ 45”, east. It was from this point 
that he was instructed to make a minute survey of the south coast 
of New Holland as far as Bass’s Strait. 

From King George the Third’s Sound to about east longitude 
131, a space of 15 degrees of longitude, the coast runs easterly 
with a slight inclination to the north ; and the whole of this space 
consists of a cliff between 5 and 600 feet high, the lower part of 
which is white and the upper part brown. Not a single river runs 
into the sea in all this vast tract, nor was there a single landing 
place to be seen. Captain Flinders conceives that this long cliff 
may be a coral reef, elevated by some unknown means so much 
above the level of the sea; and thinks it not unlikely that an 
island, sea, or lake, may be on the other side of the cliff. ‘It is 
much to be regretted that this conjecture was not verified by an’ 
attempt to climb the cliff, and see what was on the other side of 
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it. About longitude 131, which is the furthest north point of the 
south coast of New Holland, the shore becomes low, and consti- 
tutes a sandy beach. ‘Thus far east the south coast had been sur- 
veyed by Admiral Entrecasteaux. 

From this place the coast assumes a south-easterly direction, is 
usually sandy and low, but rises gradually as the land recedes from 
the sea. There was no appearance of any river, though several 
bays occurred, and different archipelagos of small islands were 
passed, as Nuyts, Investigators, &c. At south latitude 35°, and 
east longitude 136°, they came to a point of land called Cape 
Catastrophe, because here Mr. Thistle, the master, a midshipman, 
and six seamen were lost by the oversetting of a boat in the dark. 
At this point the land tended to the north, and there was every 
appearance of a large opening, or bay, which Captain Flinders re- 
solved to examine with every possible care. 

This gulf, to which he gave the name of Spencer’s Gulf, is 
about 50 miles wide at its entrance, and extends north about 183 
miles, from latitude 36° south to latitude 321°. It gradually nar- 
rows towards the north, and where it terminates the water is as salt 
as out atsea. Yet a good deal of fresh water must be poured into’ 
it here at certain seasons. The shore has a barren appearance on 
the east side; towards the north there isa ridge of mountains, the 
highest of which, Mount Brown, seems to be about 3000 feet 
above the level of the sea. ‘The view from this mountain is that of 
an immense level country covered with wood. At the south side of 
Spencer’s gulf there is a large island called Kangaroo Island, from 
the great number of kangaroos found on it. The strait between 
this island and the main land was called Investigator’s Strait. 
Spencer’s Gulf is separated from another gulf by a peninsula called 
Yorke peninsula, about 30 miles broad. This new gulf received 
the name of St. Vincent’s Gulf. It is shorter than Spencer's 
Gulf, not reaching quite so far north as latitude 34°. 

After leaving this gulf Captain Flinders met with Captain 
Baudin in the French ship Geographe, who was likewise out on a 
voyage of discovery. He had sailed through Bass’s Straits, and 
had met with foul weather, during which he separated from his 
consort. Both here and afterwards in Botany Bay, the French 
captain and his officers admitted that Captain Flinders had been the 
discoverer of Spencer’s and St. Vincent’s Gulfs, Kangaroo Island, &c. 
But when an account of the French voyage was afterwards pub- 
lished in Paris by M. Peron, all this coast was claimed as the ex- 
clusive discovery of the French Captain, and named Terre Bona- 
parte, Golfe Napoleon, Golfe Josephine, &c. This we have no 
doubt was by the express orders of the then existing French govern- 
ment; was of a piece with that systematic course of fraud and 
falsehood which Bonaparte uniformly followed during the whole 
time of his administration. We have no doubt that the French 
nation will now give up these unwarrantable and absurd claims; 
and that in the account of Captain Baudin’s voyage, just published 
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at Paris, a true statement of the real discoveries of the’ French 
captain will be given, while those that really belong to Captain 
Flinders will be assigned to their true author. 

After parting with Captain Baudin, the Investigator sailed nearly 
in a south-easterly direction, along about 50 leagues of coast which 
had been examined by Captain Baudin. It was a low, barren, 
sandy shore, without a single river, opening, or landing place of 
any kind. It terminated at Cape Buffon, in south latitude about 
37° 40’, and east longitude about 140° 5’. 

The next portion of coast to Bass’s Straits had been explored by 
Captain James Grant, in the Lady Nelson, in 1800. Except Port 
Philip, 2 very large bay about 36 miles long and 30 broad, with a 
narrow opening of not more than two miles wide; and Western 
Port beside it, which had been examined by Mr. Bass ib his whale 
boat expedition, the remainder of the south coast presented nothing 
remarkable. Captain Flinders now made the best of his way to 
Sidney Cove. Here he remained twelve weeks to refit and provi- 
sion the ship. It was then agreed between him and .Governor 
King, that he should sail north and examine some part of the east 
coast of New Holland, Torres Straits, and the Gulf of Car- 
pentaria. 

_ He sailed from Port Jackson on the 22d of July, 1802, with 
the Brig Lady Nelson, commanded by Lieutenant Murray, in 
company. As he had already surveyed a portion of this coast in 
the Norfolk, his examination of it did not properly begin till he 
had passed Hervey’s Bay, in latitude 25°, south. In latitude 23° 
50’, longitude east 151° 20’, he discovered a harbour behind an 
island, called Facing Island, to which he gave the name of Port 
Curtis. It communicates by a narrow shallow channel with Port 
Keppel on the north side, discovered by Captain Cook ; thus cutting 
off a considerable portion of land as an island. The country round 
Port Keppel was the best they had seen since they left Port Jack- 
son. The natives were stout, healthy, and apparently very good 
natured ; for they conducted a master’s mate and seaman, who 
had put themselves entirely in their power, in safety back to the 


ship. 

Ie latitude 22:5°, a new port was discovered and examined, to 
which Captain Flinders gave the name of Port Bower. Shoal 
Water Bay, on the north of this port, but running as far south, 
and separated from it by a narrow strait, was next examined, and 
an accurate chart of it made out. This place affords but few temp- 
tations fora colony. The land is barren and the water shallow, 
Pines are found here as well as at Port Bower; but in the latter 
place they are much more easily got at. 
~ The next object of examination was Broad Sound, which lies a 
little to the north-west of Shoalwater Bay. Here the tides rise to 
the height of above 80 feet. The best anchoring place is Upper 
Head, where a ship may lie secure against all winds; and this is 
almost the gnly place in the whole sound where a landing may be 
easily effected, ‘The country round the sound is tolerably fertile, 
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and well wooded. Captain Flinders thinks it might be taken ad- 
vantage of for ship-building. 

Our navigator now directed his course for Torres’s Straits; but 
was entangled for 14 days among the extraordinary coral reefs, 
which extend for 14 degrees of latitude along the east side of New 
Holland, from south latitude 22° 50’ to Torres’s Straits. At first 
they are at a considerable distance from the land ; but they gradually 
approach it as we go north, and a little beyond Cape Tribulation 
they touch it. Captain Flinders made his way at last through an 

opening in about latitude 181°, south, and met with no further 
interruption on his way to Torres’s Straits. Through these straits, 
previously considered as so formidable, he passed without any 
accident, in three days, by keeping more to the south than former _ 
navigators: and there is every reason to consider them as affording ~ 
the shortest, and asufficiently safe passage to the southern ocean. 

The survey of the Gulf of Carpentaria occupied Captain Flinders — 
105 days. Its general form is pretty similar to that represented in 
the old Dutch charts. It extends in longitude from Endeavour’s 
Straits to Cape Wilberforce 51°, and in latitude 7°. The-east side 
of it consists of very low flat Jand without a single opening ; but at 
the southern extremity, and along the west coast, there are various 
groups of islands, which were carefully surveyed by our navigator, 
and laid down in his chart. While in this gulf the Investigator 
was examined, and found so much decayed as not to be reckoned 
capable of keeping the sea for more than six months. Of these, 
three were spent in the Gulf of Carpentaria. Captain Flinders 
was therefore under the necessity of terminating his survey of New 
Holland here. He sailed to Copang Bay, a Dutch colony in the 
Island of Timor, in order to obtain a supply of provisions. From 
this place he sailed round New Holland by the west and south 
coasts, and arrived in safety at Port Jackson. Here the Investigator 
was condemned as utterly incapable of repair, and Captain Flinders 
resolved to return to Britain for another ship, to enable him to 
continue his survey, and to leave the scientific gentlemen at Port 
Jackson till his return. The rest of the voyage is little else than a 
history of disasters. 

The command of the Porpoise, his Majesty’s armed vessel at 
that time lying in Port Jackson, was given to Lieutenant Fowler, 
first of the Investigator, with a crew of 38 men; and Captain 
Flinders, with such of his officers as chose it, went on board her 
to be conveyed to England as passengers. ‘Two vessels lying at 
that time in Port Jackson, the Bridgewater, Extra Kast Indiaman, 
commanded by Captain Palmer, and the Cato of London, com- 
manded by Mr. John Park, desired to accompany the Porpoise and 
were permitted. ‘These vessels sailed from Port Jackson on the 
10th of August, 1803, and on the 18th, in the evening, the Por- 
poise suddenly struck upon a reef and fell-over. The Cato and 
Bridgewater were coming up in such a direction that in a few 
moments they must have struck against each other, and been both 
sent tothe boitom. The Cato, to prevent this, generously allowed 
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herself to fall upon the reef. The. Bridgewater thus escaped her 
by a few feet, and got safe out of the reach of the reef. The night 
was dark. It was uncertain how long the vessels would hold toge- 
ther, and the only chance of safety seemed to be in holding out. ull 
morning, when it was fully expected that the Bridgewater would 
come and take the crews aboard. The cutter was suddenly let 
down from the Porpoise ; but it was supposed to be broken by the 
violence of the surf. Another boat was let down, and Captain 
Flinders swam to it, in order to get on board the Bridgewater, and 
inform Captain Palmer of the situation of the vessels ;. but the 
Bridgewater was sailing away, and Captain Flinders found that, 
with the wind against him, and only two bad oars, it would be im- 
possible to make his way to that vessel. He determined, therefore, 
to remain near the Porpoise till morning. He found the cutter 
safe and full of men, without any officers. He told them to re- 
main near him till day-light. Fortunately the Porpoise had fallen 
over towards the sand bank, so that the sea did not beat over her, 
and she remained together without being stove in till morning. 
The case was different with the Cato. She had fallen towards the 
deep water. Her upper works were immediately beaten in and 
destroyed, and every thing except the men washed overboard. 

Next morning a dry sand bank with birds’ eggs upon it, indi- 
cating that it was never covered by the tide, was perceived at no 
great distance from the Porpoise. Here they agreed to land, and 
to take on shore as many stores as possible from the Porpoise. The 
Cato’s crew made their way by swimming to the Porpoise, and only 
three lads were drowned; but most of them were in their shirts, 
and they had to be supplied with clothes by thé officers and men of 
the Porpoise. On this sand-bank they all Janded. Captain Flin- 
ders assumed the command as senior officer. Almost the whole of 
the provisions and stores in the Porpoise were landed, and the 
whole party brought under the same order and discipline as on 
board his Majesty’s ships. The Bridgewater sailed away, without 
apy attempt to relieve the shipwrecked vessels, or, to ascertain 
whether any of the crew were left alive or not: and Captain 
Palmer, on his arrival in India, gave information that the two 
vessels were wrecked, aad that all on board had perished. The 
Bridgewater was herself lost on her homeward voyage to Britain, 
and Captain Palmer never more heard of. This was, perhaps, 
fortunate for himself; for his situation, after the true history of the 
shipwreck was known, would have been most uncomfortable, sup- 
posing him possessed of any feeling. 

Wreck Reef, as the place of the shipwreck was called, lies. in 
latitude 22° 11’ 23”, south; and in longitude 155° 18’ 50°5”, 
east. It is distant from Port Jackson about 750 miles. Finding 
themselves abandoned by the Bridgewater, it was agreed ina con- 
sultation of officers, that one of them should endeavour to make 
his way in one of the boats to Port Jackson, in order to procure 
the means necessary to convey them to a place of safety, Captain 
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Flinders was ‘selected for this arduous undertaking, and he ~ 
readily undertook it. Mr. Park of the Cato went with him as 
second in command. ‘They had a crew of 14 men, and provisions 
for three weeks; so that they were rather too deeply loaded. How- 
ever, they made their way without any accident, first to the coast 
of New Holland, and then along that coast to Port Jackson, in 13 
days. 

Govertet King sent the ship Rolla, and two schooners, to bring 
away the unfortunate men of the wreck. One of the schooners was 
‘to bring back such as chose it to Port Jackson ; the other, of 27 tons 
burthen, under the command of Captain Flinders, with a crew of 
“ten men, was to proceed to England; while the Rolla was to carry 
‘the rest of the officers and men to China. Captain Flinders 
reached Wreck Reef six weeks after he had left it ; the stores and 
provisions of the Porpoise were put aboard the Rolla or the Port 
‘Jackson schooner; the men were all embarked’ to their various 
destinations; and Captain Flinders set owt ‘on his extraordinary 
voyage to England. 

Sailing through Torres’s Straits he arrived at Coepang in Timor, 
only four days after Captain Palmer, in the Bridgewater, had 
reached Batavia; thus demonstrating the great advantage of sailing 
through that strait, when compared with the round about way 
‘usually followed. From Timor he was obliged to make his way to 
the Mauritius, because his little vessel could not venture round the 
Cape of Good Hope without being repaired. He trusted to his 
French pass; that even if the war should have recommenced, he 
would be treated in a friendly manner in that island, and be 
allowed to continue his voyage to Britain. The Governor of the 
Mauritius was General De Caen, who had been sent out to Pon- 
dicherry at the peace of 1801; and, no doubt, expected to make 
a great figure in India; but the breaking out of the mew war in 
1802 disappointed his expectations, by depriving the French of all 
their possessions in India. ‘The Geographe, a French vessel, out 
on a voyage of discovery, with an English pass, had left the Mau- 
ritius on the very day that Captain Flinders reached it; and, con- 
trary to the stipulations contracted by obtaining the English pass, 
had carried dispatches from the Mauritius'to France. ‘This induced 
General De Caen to detain Captain Flinders for some days. At first 
he pretended that he was an impostor, and treated him with haugh- 
tiness and vulgar insolence; but finding that the plea of impostor 
could not be continued, he next day, without making any previous 
apology for his former conduct, invited Captain Flindets to dinner. 
This invitation Captain Flinders declined, in consequence of the 
Governor’s previous treatment of him. De Caen, it would ‘seein, 
was offended at this display-of spirit; and Captain Flinders’s letters 
to the Governor, though very naturally drawn from him by the 
situation in which he was placed, contributed considerably to 
heighten the Governor’s resentment. Captain Flinders, at the 
time, does not seem to have been fully aware of the character of 
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Bonaparte, or the maxims of his government: otherwise, he would 
not have expected any redress on account of the justice of his 
cause, or any shame in his adversaries, on account of the cruelty, 
injustice, or meanness of their conduct. The Cumberland was 
seized, Captain Flinders and Mr. Aken committed close prisoners 
in a tavern, and the crew confined in the common prison. He was 
afterwards sent to the Garden prison, a large house about a mile 
out of town, attached to which was a piece of ground for walking. 
Here he remained 20 months. He was then permitted on his 
parole to reside in Wilhem’s plain, in the highest part of the island, 
with a range of two leagues all round. All the exertions that were 
made by the Governor General of India, Lord Bentinck, the naval 
commanders, the men of science in the Mauritius, the President 
of the Royal Society, were in vain. Even an order from Bona- 
parte did not produce the desired effect : De Caen probably as- 
signing as a reason that Captain Flinders was too well acquainted 
with the island to be permitted to depart. At last, in 1810, when 
an immediate attack upon the island was expected, De Caen sud- 
denly allowed Captain Flinders to depart, without any new order 
from France ; and even to go to the place from which the attack 
was expected. Captain Flinders conceives that De Caen wished to 
get back to France, to share in the glory of his former companions 
in arms ; and that he set him at liberty, because he thought he 
might contribute materially to the capture of the island. 
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ArticLe XII. 
Proceedings of Philosophical Societies. 


ROYAL SOCIETY. 


On Thursday the 26th of January, a paper by Mr. Hooke was 
read, On the Construction of Naval Chatts. Ships are navigated 
within sight of land by means of naval charts; in the open sea by 
means of charts of a particular construction, and by observations 
of the heavenly bodies. ‘Che paper was confined to the first of 
these. Naval charts at present cannot be used upon deck, without 
the risk of being destroyed. Mr. Hooke proposes to engrave them 
on stiff paper, and to varnish them well. He shows how the dif- 
ferent problems requisite during a navigation along a coast may be 
solved; but these solutions could not be sufficiently understood 
from hearing the paper read, to give any account of them here. . 

On Thursday the 2d of February, part of a paper by Dr. Wat- 
son Philips was read, Op the Cause of the Motiof of the Heart of 
Animals. Various opinions on this subject have been entertained 
by physiologists. Of late, M. Gallois has endeavoured to show 
that this motion depends entirely upon the spinal marrow, and im- 

P 2 


228 Proceedings of Philosophical Societies. [(Marcw, 


mediately ceases, when the spinal marrow is removed or destroyed. 
The motion of the heart, which continues for some time after it is 
removed from the body, he considers as similar to the motion of 
any other muscular body from stimuli; and the stimulus in this 
case is the arterial blood. Dr. Philips related a great number of 
experiments on rabbits and frogs, which appeared quite inconsistent 
with M. Gallois’s hypothesis. Rabbits were rendered insensible by 
a blow on the occiput; the spinal marrow and brain were then re- 
moved, and the respiration kept up by artificial means. ‘The cir- 
culation and motion of the heart continued as usual. When 
stimuli, as spirit of wine or opium, were applied to the spinal 
marrow or brain, the rate of the~ circulation was accelerated. 
When the hind legs of a frog are kept for two minutes in alcohol, 
the animal loses the power of motion. In this case it expresses 
great pain; but if tincture of opium be used instead of simple 
alcohol, little or no pain is expressed. . 

On Thursday the 9th of February, Dr. Philips’s paper was con- 
cluded. He found that the peristaltic motion of the intestines 
continued after the brain and spinal marrow were removed. When 
the brain or spinal marrow were suddenly crushed, the effect upon 
the motion of the heart was much greater than when these organs 
were removed by cutting, or gradually destroyed by means of a 
wire. From these experiments Dr. Philips concludes that the 
action of the heart is independent of the brain and spinal marrow ; 
but that it is capable of being affected by these organs. He con- 
ceives, with Haller, that the heart and muscles possess excitability 
independent of the brain and spinal marrow; that the difference 
between the voluntary and involuntary muscles depends upon the 
stimuli; and that animals possess three different sets of organs, 
the muscular, the nervous, and the sensorial, independent of each 
other, but capable of influencing each other. 

On Thusday the 16th of February, a paper was read from Mr. 
Clift, describing experiments to ascertain the influence of the 
spinal marrow on the action of the heart in fishes. 

At the same meeting a letter from Dr. Brewster was read, de- 


scribing a new property possessed by the second surface of trans- 
parent bodies. 


LINN/EAN SOCIETY. 


On Tuesday the 7th of February, specimens exactly similar to 
Bovey coal, but brought from Constantinople, were exhibited to 
the Society by Mr. Sowerby. A communication by Mr. Sowerby 
was also read, On a Species of Fossil 'Terrebratula. 

At the same meeting, two communications from Dr. Mitchell of 
New York were read. The first gave an account ofa singular 
species of pleuronectes found in the New York rivers. Dr. Mitchell 
is inclined to consider it as a variety of the white-bellied pleu- 
ronectes; though the differences are considerable. Among others, 
the belly is nearly as dark as the back. ‘The second paper con- 
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tained a description of a number of species of fish observed by Dr. 
Mitchell, and which are caught on the coast or in the rivers. 

On Tuesday the 16th of February, a letter was read from Sir 
J. E. Smith to Mr. Macleugh, in which he shews, from a manuscript 
of the late Dr. Sibthorpe, taat the lignum rhodium of Pococke, 
though not that of the ancients, is the liquidamber styraciflua, 

At the same meeting, the conclusion was read of M. Vieillot’s 
Novi Systematis Ornithologici Prolusio. 


GEOLOGICAL SOCIETY. 


Dec. 16, 1814.—Specimens from Maestricht from the Rev. E. 
Honey were presented, and a notice relative to the mountain of 
St. Pierre, near Maestricht, by the same, was read, and the thanks 
of the Society were voted for the same. 

The mountain of St. Pierre is a hill about 150 feet high, which 
commences within a mile of Maestricht, and extends about three 
leagues in the direction of Liege. On the side next to the Meuse, 
it forms nearly vertical cliffs, and thus affords excéllent sections of 
the strata, which are almost horizontal, having only a very slight 
dip to the north. 

The lower beds are decidedly chalk ; alternating at every two or 
three feet, with beds of flint nodules: the fossils of this chalk, 
though less abundant, appear to exhibit the same species as those 
which occur in the chalk of England. Above these are beds re- 
sembling the former in colour, but harder, and gritty to the touch. 

Upon these lie a series of beds of calcareous free-stone, of: 
which the mass of the hill is composed, and in which the extensive 
subterranean quarries are situated. ‘This stone, in the quarry, is 
yellowish, and so soft as to be readily cut with a knife; but, by 
exposure to the air, it becomes both whiter and harder. Interposed 
between these beds are thin ones, composed chiefly of fragments 
of madrepores and shells. Beds of flint also occur here, as in the 
chalk ; but the distance between each bed gradually increases, so 
that those at the top of the series are separated by an interval of 
eight or ten feet. The fossils of the free-stone are very numerous 5 
the most common are madreporites, fungites, belemnites, nummu- 
lites, echinites, ostreites, and pectinites. 

~ The top of the hill is covered by a bed of gravel, in some places 

of considerable thickness; containing rolled pebbles of flint, of 
quartz, of grey-wacke ; with veins of quartz, and of red sand- 
stone. 

The whole of this series of beds, with the exception of the 
gravel, is considered by Mr. Honey to belong to the chalk for- 
mation. 

The reading of Dr. Macculloch’s paper on Glen tilt was begun. 

Jan. 6, 1815.—The reading of Dr. Macculloch’s paper on Glen 
tilt was continued. 


ROYAL GEOLOGICAL SOCILTY OF CORNWALL, 
Since our last report of this Society, we have to communicat ¢ 
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that his Royal Highness the Prince Regent has become its Patron ; 
and, as this is the first instance in Great Britain in which the 
attention of the throne has been directed to the promotion of 
mineralogical science, it is to be fairly anticipated that it may lead 
our government to the establishment of a School of Mines 3 the 
great advantage of such institutions having been strikingly evinced 
in other nations. 

It was resolved that a deputation should present an address of 
thanks to his Royal Highness, for the great honour conferred upon 
them; and that it should consist of the Vice Patrons, Lerd De 
Dunstanville, and the Karl of Yarmouth; the President, Davies 
Giddy, Esq. M. P.; and its founder, Dr. Ayrton Paris. 

Apartments have been provided at Penzance, which contain a 
collection of minerals already highly interesting: among the later 
additions we may notice ruéi/ute, lately dicovered in the slate quar- 
ries at Tintagel ; a grey copper ore from Crennis mine, the com- 
position of which resembles the fa/-erz, with the exception of lead, 
(on the authority of the Rev. William Gregor.) Wood tin from 
Trethurgy Moor, near St. Austel, in a matrix of shorl and quartz. 
The triple sulphuret of antimony, lead, and copper, which has re- 
appeared at the Antimony Mine, near Port Isaac, after a lapse of 
twenty years.—Su/phate of barytes, now found at Huel Unity, for 
the first time in Cornwall.—A large quantity of stream gold, pre- 
sented by Sir Christopher Hawkins, with an interesting account of 
its discovery, in which he states that it was found in streaming for 
tin in a moor in the parish of Ladock ; and offers some informa- 
tion, which he trusts may direct future adventurers to a successful 
undertaking.—Many other communications have been also read 
before the Society, an analysis of which we shall offer to our readers 
in the next number of the Annals. —We understand that the Society 
are preparing a volume of Transactions, which are shortly to 
appear. 


ArticLe XIil. 


SCIENTIFIC INTELLIGENCE; AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE, 


I. Lectures. 


ir. T. J. Pettigrew, F.L.S. will commence his Spring Course 
of Lectures on Anatomy and Physiology on Friday, the 10th of 
March, at half-past eight o’clock in the evening precisely, at his 
house, No. 3, Bolt-court, Fleet-street, where particulars may be 
obtained. 

Dr. Clarke and Mr. Clarke will commence their next Course of 
Lectures on Midwifery and the Diseases of Women and Children 
on Monday, March 20, The Lectures are read at Mr. Clarke’s 
house, 10, Saville-row, Burlington Gardens, every morning from 
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a quarter past ten to a quarter past eleven, for the convenience of 
students attending the hospitals. 


Il. French Agriculture. 


The following account is given of the present agriculture of 
France, by Mr. Morris Birkbeck, in his Notes on a Journey through 
France, in July, August, and September, 1814, page 109, 

“ In the agriculture of France there is a great sameness. The 
arable land, which comprises almost the whole surface of the 
country, the vineyards and a few tracts of mountains excepted, 
may be divided into five classes, according to its fertility, without 
regard to the nature of the soil. ‘The first bears a crop every year, 
as in Auvergne, in the neighbourhood of Thoulouse, in some parts 
of Normandy, &c. This description is highly cultivated, and on a 
principle well adapted to soil and circumstances. The second 
somewhat inferior in quality, but good land, is also judiciouly cul- 
tivated, with the intervention of a fallow once in six years, as 
about Dieppe and Rouen. The third land of middling quality, 
which embraces a very large part of the kingdom, is managed on 
the old plan of fallow, wheat, oats. The fourth, poor land, which 
also covers a large space, is fallow and wheat alternately. The 
fifth, poor land, is cultivated in the round of fallow, rye, rest, 
without grass seeds. The first and second classes include what 
there is of variety and spirit in French husbandry. In the south, 
Indian corn alternating with wheat, exhibits management as good 
as the beans and wheat of the best English farmer: and the varied 
outline observable in the north, affords many proofs of a spirited 
and judicious culture. It is the three last which betray its weak- 
ness ; if they comprise half the cultivated surface, which I believe 
is not over-rating their extent, half of that portion being fallow, 
it appears that one fourth of the whole country is lying in a state 
entirely unproductive; a few weeds, mostly thistles, excepted. A 
very few half starved sheep are kept to pick over the constantly 
recurring barren fallows, often accompanied by three or four long 
legged hogs. On the borders, and out of the way corners, you 
may see a cow or two, with an attendant; but there appears so 
little for any of these animals to eat, that you wonder how even 
they are supported, The prairies artificielles, (the artificial grasses, 
as we less properly call them,) of which so much is said by the 
amateurs, are like specks of green on a desert. Clover and lucern 
are cultivated with great success, on the two first classes of land 35 
but very rarely indeed on the others. ‘Thus there is probably as 
much really waste land in France as in England, and it is of an 
expensive kind ; whereas our wastes support much more stock than 
theirs, without any expense whatever,” 

By Mr. Birkbeck’s account, the labouring classes in the country 
parts of France are in much better circumstances, and receive 
much better wages than the labouring people in England. Most of 
them are proprietors of eight or ten acres of land, having beca 
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enabled to make the purchace during the revolution. He con- 
siders their situation, their information and even their morals, as 


greatly improved since the revolution. Prices in France are about 
one half of what they are in England, 


III. Dr. Cross’s Opinions respecting the Cerebellum, &c, 


(To Dr. Thomson.) 
MY DEAR SIR, 

In the last number of your Annals I observed a paper On the 
Use of the Cerebellum, &c. containing some supposed new obser- 
vations on the structure of the spinal mass of nerves, and on the 
function of its parts. Although | have no wish to detract from the. 
originality of Dr. Cross’s statements, yet I feel myself bound in 
justice to inform you that the same facts, or facts that lead to 
similar conclusions, are published in the following works :— 
Lettres de Hufeland a Portal, 1807. Anatomie du Systeme Ner- 
veux en general, &c. par Gall et Spurzheim. 

By inserting a notice of the contents of this note, you will much 
oblige, your obedient servant, 

British Museum, Feb. 3, 1815. W. E. Leaca. 


{V. On the Petrifactions in Plymouth Lime-sione. 


(To Dr. Thomson.) 
MY DEAR SIR, 

Jn the last number of your Journal, p. 150, Mr. Hannah is said 
to haye discovered madrepores and shells in the lime-stone of Ply- 
mouth, Iam induced, for two reasons, to trouble you with a very 
few lines on the subject. In the first place, madreporites were first 
observed in the Plymouth lime-stone about eight years ago (anda 
notice of this circumstance is given in vol. ii. p. 465, of Annals of 
Philosophy) ; but it is to Dr. Lockyer, of Plymouth, that we are 
indebted for the discovery of the exact bed in the lime-stone of that 
district in which the madreporites are found. The same Gentleman 
(Dr, Lockyer) also first obseryed turbinated univalves in loose 
blocks of lime-stone imbedded ip earth on Stonehouse Hill, but 
shells have no where been observed in the lime-stone of Plymouth 
in situ. In the second place, the Rev. Mr. Hannah some time 
since showed me a specimen of lime-stone of a fine blood-red 
colour full of madreporites : at the same time he informed me that 
he found it at a place called the Devil’s Point, Stonehouse ; and 
as I had never observed this variety of rock near Plymouth, I lost 
no time in examining the point on the same day; and as the tide 
was out, and the place not very extensive, I may with confidence 
assert that no bed or vein of lime-stone similar to that shown me by 
Mr. Hannah occurs at or near the Devil’s Point ; but as vessels 
often throw out ballast near that spot, I have no doubt that the 
fragments he found came there in that manner. 

I should feel it necessary to apologize for troubling you, but fop 


——— 
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the statement respecting the discovery of the univalve in situ, which 
will I trust afford a sufficient excuse. 
I am, dear Sir, your obedient servant, 
British Museum, Feb. 3, 1815, W. E. Leacn. 
V. The Caucasus. 


Engelhart and Parrot, during their travels in the Caucasus, 
ascertained that some of the peaks of that vast Alpine country are 
equal in height to Mont Blanc, in Switzerland. 


VI. Heliotrope. 


Dr. Macculloch, of Woolwich, has discovered heliotrope in the 
Hill of Kinnoul, near Perth. This is the second time that this rare 
mineral has been observed in Scotland. 


VIL. Quantity of Paper at present made in the United States of 


America. 


Tons. Reams, 


For Newspapers* .... 500 .... 50,000 ... $150,000 
Books o..5,+% + s0+ 630 ..... 70,000. s......, 245,000 
Writing ........ 650 .... 111,000 .... 333,000 
Wrapping ....... 800 .... 100,000 .... 83,000 


VIIL. Burning Gas in the Appennines, 


(To Dr. Thomson.) 
SIR, 

In a preceding number of your Journal you have given an 
account of a “ jet of burning gas,” which you say was discovered 
by Sir H. Davy in the Appennines, and found by him to consist of 
earbureted hydrogen. In addition to this, you make some inquiries 
respecting the nature of the country, and the probability of the 
existence of coal among the Appennines. 

Knowing the fact to have been confidentially communicated in a 
private letter written by Sir H. to this country, I confess I felt some 
surprise at seeing it appear in a public journal; nor was the 
defective manner in which the statement was made in your Annals 
of Philosophy calculated to diminish that ungrateful sensation. 

The mentioning of this gas occurs in Sir H. Davy’s letter as one 
of the many philosophical observations which that indefatigable 
inquirer has been constantly making during his travels through Italy, 
and from which the world will, | am confident, derive hereafter, 
whenever he shall think it proper to make them public, very great 
and useful information, As to the word discovery, it never once 
occurs in speaking of this subject ; for Sir H. was perfectly aware 
that the phenomenon, known to all classes of persons travelling on 
the road from Florence to Bologna, had been particularly noticed 


* The number of newspapers printed annually in the United States is estimated 
at twenty-two and an half millions, ¢ 
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by Spallanzani, who had perceived the smell of hydrogen in the 
gas ; then by your own countryman, Faber, in 1772 ; and since by 
Lalande and others. Nor has Sir Humphrey in his letter ever 
mentioned the height of the column of the gas, as stated by you, 
since this is greater or less according to the state of the atmos- 
phere, which exerts also mueh influence on its combustion, it being 
more vivid at the appreach of rainy weather. 

But you were quoting fram memory, and under circumstances 
unfavourable for publication. You may, therefore, probably, be 
anxious for some corrections which my knowledge of the country 
enables me to submit to your judgment. 

‘Phe jet of gas alluded to is seen on the top of Monte di Fo, half 
amile on the right of Pietramala, coming from Florence. The 
column occupies in circumference a surface of from ten to twelve 
feet. The ground around it is covered with large and small masses 
of primitive rocks, or rather of fragments of quartz and mica 
ergentine held together by an argillaceous cement, and of lime- 
stone. Very feeble signs of vegetation are perceptible, either on 
this or the surrounding mountains. Monte Fo forms part of Mount 
Radicoso, or of the highest of the Appennine Ridge, being 883 
metres, or 2901 English feet, above the level of the Mediterranean 
sea, About half a league from this gas-volcano, and from Pietra- 
mala, there is a well of cold water, called Acqua buja, from which 
there is a constant evolution of what I myself found to be carbu-~ 
reted hydrogen, which takes fire at the approach of a lighted taper, 
and burns with a brilliant yellow flame. The Italian naturalists had 
hitherto considered these emissions of subterraneous gas, by them 
ealled fumarole, to be sulphureted hydrogen, the formation of 
which they derived from a decomposition of pyrites, that are found 
in great quantities at a considerable depth in the Appennine country. 
They fancied they discovered the sulphur, which the decomposition 
ef the gas set at liberty, incrustating the objects surrounding the 
spot from whence arose the gas; and I confess having myself been 
ef the same opinion during my last visit, to the Appennines in the 
course of last summer. My examination, however, was very super- 
ficial, and too hasty to be correet. That of Sir Humphrey Davy is, 
of course, of quite a different character. 

The Appennines consist chiefly of seeondary rocks, amongst 
which lime-stone containing remains of marine animals is predo- 
minant. As they, however, approach the Alps, whence they took 
their origin, they participate more and more of their nature, and 
present for a long successive tract of ground a mixture of primitive 
rocks of various species, such as serpentine, argillaceous schist, 
grunstein, and sacharoid lime-stone. As to the existence of coals 
in the Appennines, Soldani, in 1780, in his Ornithographic Essay on 
the Nautilific Formations of Tuscany, mentions a considerable 
stratum of coal being discovered near Fiesole, a place at the distance 
of about 40 miles due south from Pietramala. Subsequent exami- 
nations, however, instituted for the purpose, and directed by very 
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able mineralogists, have not been followed by any result, from 
which one might be led to conjecture the presence of coal in any 
part of the Appennines, except some traces of it, which the lowest 
parts of the sub-appenine country offer, though of very little 
moment. 
I have the honour to be, 
Sir, your humble servant, 
Brompton, Jan. 22, 1815. A. B. GranvIL1E, M.D. 


IX. Answer to the Queries respecting Shell-Fish in a Moss 
near Elgin. 
(To Dr. Thomson.) 
Sm, 

On perusing the last number of your Annals, 1 observed a note 
signed C. T. requesting information respecting live shell-fish which 
are said to be found at the depth of three or four feet in the solid 
body of a moss near Elgin, in Murrayshire. 

hough extremely sceptical of the existence of this circumstance, 
L addressed a letter to the Rev. Wm. Leslie, Minister of St. An- 
drews, near Elgin, a Gentleman well known for the accuracy of his 
observation, and zeal in investigating whatever is interesting, re- 
questing he would inform me if there was any foundation for such 
a report. Mr. L. has kindly favoured me with an account of the 
different mosses in the vicinity of Elgin, with whatever appeared 
worthy of notice respecting them. He assures me there is not the 
least measure of reality, or any kind of foundation for the report 
alluded to, as no trace of shell-fish, either dead or alive, were 
found in any of the mosses near Elgin, nor to his knowledge in 
any other mosses in the adjacent country. 

1 was some time ago informed by Mr. Hughes, the Gentleman 
who superintended tke operations in draining the lake of Spynie, in 
the vicinity of Elgin, that a few live fresh-water muscles, and 
some belemnites, were found in the bed of the lake. The existence 
of live shell-fish and petrified tangles (as the belemnites were 
termed) in fresh water was considered by many who saw them 
as a yery extraordinary circumstance ; and it is not unlikely 
but a continuing increase of exaggeration in the detail of this cir- 
cumstance may have sunk the live shell-fish three or four feet into 
the solid bed of the lake. 

lam, Sir, your most obedient servant, 
Inverness, Jan. 21, 1815, J.J. Nicor, 


X. Notice of a remarkable Meteor which appeared on the 2d of 
December, 1814. ' 
(To Luke Howard, Esq.) 
SIR, George Yard, Lombard-street, Dec. 14, 1814, 


At your request I now give you the best account I am able te 
afford of the late luminous meteor. 
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On Friday night, the 2d of Dec. at about 20 min. before 11, I 
was walking in an open part of the village of Peckham, about four 
miles S.S.E. of London. The night was cloudy and dark, the 
lower part of the atmosphere clear and calm, a very slight wind 
blowing from the E. Suddenly I was surrounded by a great light. 
1 remember that at the instant I shrunk downward “ad stooped 
forward; as I was apprehensive of some danger behind me, I 
instantly ran a few paces. I turned about in a few seconds to the 
N.E.; for I was certain the light came from that part of the 
heavens (as it brilliantly illuminated some houses to the S.W. of 
me) ; and I think at a considerable height from the horizon. But 
I saw nothing to cause this light. It did not give me the idea of the 
force and intensity of lightning ; its brilliancy was not so instant- 
aneous and fierce ; but it was a softer and paler kind of light, and 
lasted perhaps three seconds, I could discover no noise, though 
immediately I expected an explosion. 

The strength of the light was nearly equal to that of common 
day-light ; all near objects were distinctly visible. The light very 
much resembled that of the luminous balls thrown from a sky- 
yocket when it finally explodes. It was not as vivid and blue as 
that of a strong flash of lightning at night. None of the persons I 
met that night thought it to be lightning, though none of them saw 
any thing but the light. Unless it had been very high, if it was in 
the direction I have supposed, it would be concealed from them by 
a high wall and some houses, 

A relation of mine, who resides at the northern extremity of 
Tottenham, saw the light of it as he lay in bed, through a window 
facing the.west. He describes it to have been as light as day. 

Iam, Sir, respectfully yours, 
Joun WALLIS. 


XI. Weather at Calcutta. 


During the winter months at Calcutta there is always a fog every 
evening and morning. In the evening it rises high enough to cover 
the ground floors of the houses; but the upper stories are still 
visible. On this account the ground floors are considered as un- 
healthy, and are never inhabited by Europeans; but employed 
either as warehouses, or as lodgings for black servants. In the 
morning the fog is still more intense, and rises higher, so as to 
conceal the sun from view an hour and a half after his rising. 
When the sun sets through the fog he assumes a beautiful vermilion 
colour. ‘The fog itself acquires the same tint. It is reflected from 
the water of the river; so that all nature appears painted of the 
finest red imaginable. 


XII. On the Mode of conveying Gas for Lighting the Streets. 


(To Dr. Thomson.) 
SIR, 


Jn answer to your Correspondent respecting the manner in which 
1 
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the Gas Light Companies force the gas through the pipes, I beg to 
inform him that, from its very compressible nature, and the number 
of collateral branches from the main to the lamps, forming so many 
outlets, that it is sent through the pipes with a very small pressure : 
I believe of not more than equal toa column of water of one inch 
in height. Should you consider the above worth inserting, 1 shall 
send you a paper on the structure of the cells of wasps and bees, 
which I consider so different as to require a particular explanation. 
I remain, Sir, yours truly, 


XIII. Mr. Accum’s Treatise on Gas Light. 


Mr. Accum has in the press a Treatise on Gas Light, exhibiting 
a summary description of the apparatus and machinery best calcu- 
lated for illuminating houses, streets, and public edifices, with 
carbureted hydrogen, or coal gas ; together with remarks on the 
utility, safety, and general’ nature of this new branch of civil 
economy. . 

The treatise will be illustrated with geometrical and perspective 
designs, exhibiting the larger gas light apparatus now successfully 
employed for lighting the streets and houses of this metropolis, as 
well as the smaller apparatus used by certain manufacturers and 
private individuals, together with other objects connected with this 
new art of illumination. 


XIV. Metallixation of Charcoal. 


Mr. Dobereiner, Professor of Chemistry at the University of 
Jena, in Saxony, informs Mr. Accum that he has discovered charcoal 
to be a metallic substance. The following statement has been 
received from Mr. Dobereiner by Mr. Accum :— 

“ 1 hope soon to be able to communicate to you the successful 
metallization of charcoal, which I have reason to believe to be a 
metallic substance; in cast-iron and in steel the metal which it 
contains is present in a metallic state, and may be separated from 
both of them by the united action of phosphorus and an alkali.” 

Farther particulars concerning this subject Professor Dobereiner 
promises to communicate in his next. 


XV. On the Octohedral Form of Iodine. 


(To Dr, Thomson.) 
DEAR SIR, 

I regret that I was not aware of your intention to notice my 
observations on the crystals of iodine, as I would have undertaken 
to define with more precision the primary form from which all its 
other modifications may be readily inferred. 

You have stated, (Annals for Jan. p. 12,) that it assumes an 
ctohedral form, which, though true, is liable to be misinterpreted; 
since the crystal may be supposed equilateral and equiangular, un- 
less its peculiar deviation from the regular octohedrn be specified, 
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The axes of the octohedral crystal of iodine instead of being 
equal, are to each other in the proportion of the numbers 2, 3, and 
4, so nearly that, ina body so volatile, it is scarcely possible to 
detect an error in this estimate by the reflective goniometer, be- 
eause the surfaces change by evaporation too rapidly for any precise 
measurement of their mutual inclination. 

The form which most frequently appears in a section of this 
octohedron parallel to the plane of its greatest and least axes, pre- 

senting to view a rhombic plate bevilled at each of its edges by two 
narrow planes, which are inclined to each other at an angle of 
about 1201°. 

From the frequent occurrence of this rhombic plate, (of which 
the acute angle is about 53°,) some crystallographers may be dis- 
posed to regard this surface as the terminal face of a rhombic 
prism, of which the diagonals are 2 and 4, and its height 3; and 
it is evident that all the modifications of the octohedron may with 
equal facility be derived from this prism. 

I remain, Dear Sir, with great regard, 
Your obliged and obedient Servant, 
Feb, 22, 1815. Wo. H. Wot aston. 


P.S. In the same Number of your Annals, p. 75, you have 
noticed the discovery of chromate of iron in America, crystallized 
in regular octohedrons found in serpentine. 

Permit me to add, that this rare mineral, which I believe has 
not hitherto been observed in Britain, occurs also in the Serpentine 
of Portsoy, having the same crystalline form, and tinging the ad- 
jacent rock of the usual green colour of chrome. 


ArticLte XIV. 


New Patents. 


Larcer Dinor, Paddington, Middlesex ; for certain improve- 
ments in the method or means of illuminating houses or places, by 
the combination of tallow or other inflammable materials. Nov. 
10, 1814. 

WitiiaM BeneEckeE, Deptford, Kent ; for the improved method 
of manufacturing verdigris, of the same quality as that known in 
commerce by the name of French verdigris. Nov. 12, 1814. 

Horace Harz, Golden-square, London; for an improved 
method of preparing and spinning hemp, flax, and other substances. 
Communicated by a foreigner residing abroad. Nov. 17, 1814. 

Epwarp Massey, Coventry; for his chronometers and pocket 
watches. Nov. 17, 1814. . 

Rozert Bartow, Francis-street, Southwark, surgeon; for a 
machine or instrument called the hydrostatic self-Llowing machine. 
Nov, 22, 1814, 

6 
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ARTICLE XV. 


METEOROLOGICAL TABLE. 


En 


BaromeETER, TRERMOMETER, 
1815. Wind. | Max.| Min. ; Med. |Max. Min. | Med, Evap. {Rain. 
Ist Mo. 

Jan. a E/50°4.5,30°42'30'435! 35 | 32 | 33°5 
3IN E)30-42\30-1 680-290 33 | 30 | 31°5 
4| N_ {30°16)30-06/30'110 33 | 30 | 315 


ee ee 


5N £ 30°06/30-05 30°055 30°5 

6| N_ /|30°05}29-95)30:000 29°5 

7IN W/29°95|29-48/29°715 29°5 

29°5 

9} Var. |30° 76/29: 34:0 
10|IN W/29:76/29-52/29:640 51 395 1 43 gs 
11)/N W/29°88/29-52!29-700 360 
12/N W/30°15!29-88/30:015 32:0 
13'S W/}30'15!29:75/29:950 340 95 | 
14; N_ |30°17|29°75!29°960 37°5 
15|N — E}30°30!30+17/30°235| 36 315 
16; Var. |< . . 33°5 
17|N W/30°25)30-13|30°190 36°53 | +19 
18] N_ /30°13/29-96|30°055 315 > 
19] E  }29°:96|29°68/29:820 28:0 
20|IN —_ E}29°80!29-77/29:785 27-0 
21IN  E/29°80)29-75!29:775] < 32:0 
22} N_ }29°85|29-80|29°825 315 
23| Var. " 27°0 
24) Var. (29°61/29°56129°585 2495 
25} N_ {29°50/29-41/29°485 26°0 re) 
26'S 31:0 
27| E 34°5 . 
28/8 W129'03|28-95!28-990 39:0 57 
29) Var. |29°24 38°5 
30/8 380 
31 415 | ‘17 | 22 


45117} 32°66) +49 {1-07 


The observations in each line of the table apply to a period of twenty-four 
hours, beginning at 9 A. M, on the day indicated in the first column, A dash 
devotes, that the result is included in the next following observation, 
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RESULTS. 


First Month, 1815. — 2. Slight hoar frost: misty: cloudy. 
3. Breeze fresh, and drier air: slightly clouded. 4. The same. 
5. The same: a little snow. 6. The same. 7. a.m. A bank of 
Cirrostratus in the S.E.: during the forenoon these clouds passed 
over in flocks, and becoming denser at night, there fell a little rain 
or sleet. 8. A fine day, with Cvrrus: bright star-light night. 
9. Clear morning, but a Cirrostratus over the marshes, and Cirrus 
above in lines from N. E. to S.W.: at mid-day a little snow: 
windy evening. 10. Cirrostratus and Cumulostratus: max. of 
temp. for the day this morning. 11. Brisk wind: Nzmlz to the 
S., succeeded by Cumulus and Cirrus: a little snow after dark. 
13. a.m. Barom. falling: hoar frost: red lowering Cirrus and 

_Cirrostratus clouds, in lines from N. to S.: these indications were 
followed by rain after two p.m. 15, Cloudy: smart breeze: S.E. 
in the night. 16. a.m. The sky overcast with Cirrostratus: this 
modification continued through the day, with a dry air. 17. Cloudy: 
windy night. 18—23. Snow fell at intervals during these six days, 
often in regular and beautiful crystallizations. 24. a.m. Much 
rime on the trees and shrubs: misty from Czrrostratus: temp. 18° 
about nine: wind easterly in the night. 25. Somewhat misty : 
overcast: snow. 26. Cloudy, a. m,: snow, p.m. in flakes of all 
sizes, varying from the simple union of six prisms in a minute star 
to broad feathery flakes of the most regular compound structure: it 
was nearly calm during this time ; so that the crystals escaped the 
derangement consequent on being driven about in their descent. 
27. Snow and sleet, p. m.: a thaw, interrupted by a little frost, in 
the evening : max. of temp. in the night. 28. Wind and rain in 
the night. 30. a.m. Misty: the trees dripping: rain. 


REMARKS. 
Winds Northerly till near the close of the period. 
Barometer: Greatest height.......... 30°45 inches; 
bgast Wavy: surinevadl sts abel, eee 


Mean of the period ......29°77 
‘Thermometer: Greatest height..........45° 


HidssStehs s HEROS OR VOR VE 
Mean of the period =... 32°66 
Evaporation, 0°49 inch. Snow and Rain, 1°07 inch. 
-TorreNHAM, L. HOWARD. 
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A Biographical Account of Sir Benjamin Thompson, Knt. Count 
Rumford. By Thomas Thomson, M.D. F.R.S. 


SIR BENJAMIN THOMPSON was born in the year 1752, in 
the little town of Rumford, in New England. His parents, who 
were in middling circumstances, gave him the best education the 
place could afford. He married, early in life, the school-master’s 
daughter of the place; and I have been told, though I cannot 
vouch for the accuracy of the information, that he himself for some 
time discharged the duties of school-master. ‘This is by no means 
inconsistent with the rank which he held, as Major of the Militia 
of this district ; as in America the military officers did not constitute 
a separate profession, but were selected out of the most respectable 
inhabitants of the country, who still retained their old situations, 
and continued their old pursuits. 

When the American revolutionary war commenced, Mr. Thomp- 
son embraced the side of the mother country, and was of consider- 
able service, from his local knowledge of the country. He soon 
came over to London, with proposals to raise a regiment in America 
for the service of his Majesty; and such was his address and insi- 
nuating manners, that he acquired the confidence and friendship of 
Lord oven Germaine, at that time at the head of the Colonial 
Department, who gave him, it is said, a situation in his office. He 
was afterwards sent over to New York to raise the proposed regi- 
ment, which he accomplished. In consequence of this, when the 
peace was concluded in 1783, he became entitled to half-pay. , In 
1784 he was knighted by his present Majesty. 

He had been elécted a Member of the Royal Society in the year 
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1779; and he began to distinguish himself as an experimental 
philosopher in 1781. In 1784 he made a tour on the Continent, 
and became acquainted with the present King of Bavaria at Stras- 
burgh, who was at that time Prince of Deux Ponts. He insinuated 
himself so successfully into the good graces of this Prince, that he 
recommended him in the most powerful manner to his relation and 
predecessor the then Elector Palatine, who invited him into his 
service on the most honourable terms. He accepted the offers 
that were made him, and was employed by the Elector in new 
modelling the army, and in introducing various changes and reforms 
into different departments of government. He received a pension 
from the King of Bavaria amounting to about 900/. a-year, which 
constituted, I believe, almost the whole of his income. I have 
been told, though I do not believe the statement, that the Elector 
Palatine had applied to the British Government for a proper person 
te organize his army, and that Sir Benjamin Thompson was recom- 
mended by Ministry for that purpose. Be that as it may, he seems 
to have enjoyed the full confidence of the Elector Palatine; and 
he remained in Bavaria till 1799, when he re‘:rned to Great Bri- 
tain; still, however, retaining his Bavarian pension. 

During this long interval he had distinguished himself by various 
papers published in the Philosophical Transactions, on the Force of 
Gunpowder and on Heat, all of them written in the most pleasing 
and fascinating style, and containing much curious and important 
information. On his return to London in 1799 he began to make 
known those speculations which seem to have occupied a good deal 
of his attention during his residence in Germany. ‘They regarded 
chiefly improvements in the construction of our fire-places, and 
in the mode of preparing food for the poor. His alterations 
in our fire-places constituting a real improvement; and Rum- 
ford grates, as they were called (for by this time Sir Benjamin 
Thompson had been created a Baron of the German Empire), very 
soon became almost universai in Great Britain. These improve- 
ments gave him a degree of popularity very uncommon among 
literary men in this country ; so that for some time Count Rumford 
constituted the general subject of conversation. 

1799 and 1800 were two years of very bad crops, which suc- 
ceeded one another ; the one from too much rain, the other from 
too long a continuance of dry weather. It was then that the prices rose 
to their present pitch; and they have never since fallen to what was 
formerly considered a reasonable rate. These high prices-occasioned 
subscriptions in different parts for the relief of the poor. The 
Count’s popularity enabled him to suggest a plan which he had put 
in execution in Germany, and to procure its adoption. Large 
quantities of soup were made, and distributed either by means of 
tickets, or sold at a very cheap rate. 1 had an opportunity of seeing 
this practised for two successive winters in Edinburgh upon a very 
considerable scale. But though the plan appeared good in an 
abstract point of view, it was not found upon trial to answer so well 


1815.) Sir Benjamin Thompson, Knt, Count Rumford. 243 


as had been expected. Many of the greatest objects of charity 
were deterred by a false shame from making application for the 
soup, because they considered such an application as a declaration of 
their poverty before the whole town, and as. sinking them a step 
lower in the scale of society. ‘Those who came forward with the 
greatest efirontery were sufficiently poor indeed ; but too frequently 
their characters were not of the best stamp, and not a few of them 
by a vicious course of Jife had lost that regard for character, and 
that desire of the good opinion of others, which constitute so im- 
portant a part of the feelings of the common people in those coun- 
tries where they have not been vitiated by improper institutions and 
erroneous laws. ‘hough those who had the office of preparing 
the soup discharged their duty with great fidelity and honour, yet 
the poor people were not satisfied, but complained loudly against 
the quality of the soup, and the honesty of the purveyors. 

These two years of scarcity seem to have directed the Count’s 
attention to the art of cooking. Combining his notions of economy, 
and his opinions respecting heat, he contrived a new cooking appa- 
ratus by means of steam, which he assured the public was greatly 
superior in every respect to the old mode. Such was his popularity 
at that time, that numbers of people adopted his ideas, and fitted 
up their kitchens according to his models ; but I have: not heard 
that his scheme was found to answer in a single instance. I re- 
member going in 1802 to see the Count’s own kitchen, which was 
fitted up according to his own plan, and was at Brompton, or 
somewhere about Knightsbridge. I was very much surprised to 
observe that not one of the utensils had ever been put to use. 
Hence it was likely that his notions of cooking were rather theo- 
retical than practical. 

He had begun, soon after his arrival in London in 1799, to 
publish a series of essays in succession on different subjects; but all 
connected with his own favourite pursuits. These essays amount in 
all to 18 or 19, constituting two octavo volumes. They were 
exceedingly popular at their first appearance, and very generally 
read; and they contain ‘many valuable facts, put together in a 
pleasing and entertaining manner. 

It was at this. time that he had influence enough to procure the 
formation of the Royal Institution as a school for science in the 
metropolis of Great Britain, and a place where models of every 
kind were to be collected and exhibited. This Institution has 
flourished ever since, and has given birth to various others upon a 
similar plan, both in London and in other towns of Great Britain 
and Ireland. 

The uncommon popularity which the Count enjoyed for some 
Years seems to have produced a bad effect upon his disposition, or 
perhaps rather induced him to display without reserve those disposi- 
tions which he bad hitherto been at some pains to conceal. Vom- 
posity, and a species of literary arrogance quite unsuitable to the 
Nature of experimental philosophy, for some years characterized his 
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writings, and injured their value. But in some of the last essays 
with which he favoured the world we find much valuable and 
curious information, respecting the heat evolved by different com- 
bustibles while burning, a subject of great interest, which he pro- 
secuted for many years, and at last elucidated with considerable 
success. 

I pass over his quarrel witli the managers of the Royal Institu- 
tion, about the nature of which I am not fully informed, though I 
suppose it was an attempt on the part of the Count to retain in his 
own hands the entire management of that Institution. Be that as 
it may, the result of the dispute induced him to leave London, to 
which he never again returned. He settled at Paris, and some 
years after married the widow of M. Lavoisier, who had retained 
part of her unfortunate husband’s property; but their tempers 
were not found to be congenial. Hence after some time they 
parted. He lived in a house at Auteuil, in the neighbourhood of 
Paris; and during the two or three last years of his life, his 
daughter, who had been brought up in America, but who came 
over to join him in France, lived with him in the same house. He 
died on Sunday, August the 2Ist, 1814, in the 62d year of his 
age. His writings, so far as 1am acquainted with them, are the 
following :— 

.1. New Experiments on Gunpowder. Phil. Trans. for 1781. 
P. 229.—This is an elaborate paper. The experiments appear to 
have been made with great care, His method was similar to that 
contrived by Robins, and universally known. I can only give a 
general idea of some of the points which he established. He found, 
as Robins had done, that when the powder was rammed into the 
piece the effect was greater than when it lay loose, and therefore 
recommends the use of the ramrod in charging a piece. The force 
of the charge increased as the piece acquired heat by firing. This 
is so well known in the navy that, after firing two or three times, it 
is customary to diminish the quantity of powder used. Our author 
found that the barrel became much hotter when the piece was only 
charged with powder than when a ball was employed. He con- 
ceives the heat to be produced by the vibration of the barrel, and 
supposes that this vibration will be greatest when there is no ball, 
because in that case the action on the barrel is only momentary. 
Here we have the first notice of our author’s peculiar notions 
respecting heat, which he retained during the whole of life. It 
appears from his experiments that the relative velocities of the 
bullets, supposing every thing else equal, are in the subduplicate 
ratio of the weights of the charges nearly. This is conformable to 
preceding experience. The position of the vent produces very 
little effect on the charge. He points out a method of proving the 
relative goodness of powder with great accuracy. But the method 
had been already introduced by Dr. Hutton, and was in use at 
Woolwich. It consists in having a standard powder, the velocity 
with which a particular charge of which drives a bullet of a given 
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size and weight is known. According as the powder under exami- 
nation drives the bullet with more or less velocity than this powder, 
it is above or below the standard. From Robins’s theory it follows, 
that when bullets of the same size, but of different weights, are 
discharged from the same piece by the same quantity of powder, 
their velocity is reciprocally as the square roots of their weights. 
But our author shows that there are circumstances which prevent 
this theory from holding good in all cases. The explosive force of 
aurum fulminans he found equivalent to about 307 atmospheres, or 
about + of that of gunpowder.* The specific gravity of gunpowder 
he found 1-745. When well shaken, its weight, compared to the 
same bulk of water, was 0°937 to 1-000, and when lying loose as 
0°836 to 1-000. He attempted to increase the force of gunpowder 
by mixing it with carbonate of potash, sal-ammoniac, and brass 
filings; but the effect was the reverse of his expectation. The 
swimming bladders of small fish filled with water or alcohol, and 
put into the middle of the charge, likewise diminished the effect 
very considerably. 

2. New Experiments on Heat. Phil. Trans. 1786. P. 273.—— 
A thermometer surrounded with different mediums was plunged 
into boiling water, or into melting ice, and the times that elapsed 
during the heating or cooling were considered as indicating the 
conducting power of the different mediums inversely. The follow- 
ing table exhibits the conducting power of the different mediums 
tried according to these experiments ;— 


Wherry irs ctidl/d vials a's oat eee OOD 
Mapas ate Ls oe ie OR ey BORE 
Water 4.4.’ ofS adinte e Wee sblale ele ountast See 
Common air, density 1 .............. 802 
Rarified air, density} .............., 80% 
Rarified air, density gs. + i22. RE SNS 
The Torricellian vacuum ........,... 55 


But before the conducting power of these substances can he 
concluded from these experiments, it would be necessary to take 
into view their specific heats, and likewise the radiation of heat 
through different elastic mediums. 

3. Experiments on the Production of Dephlogisticated Air from 
Water with various Substances. Phil. Trans. 1787. P. 84.— 
Dr. Ingenhousz had discovered that when the leaves of plants are 
put under water, and exposed to the rays of the sun, a quantity of 
oxygen gas is evolved; and Dr. Priestley had observed that when 
water became green it always yielded more of this gas than common 
water. On these experiments a theory had been founded that vegeta- 
bles decompose water, retaining the hydrogen, and giving out the 
oxygen, and that by this process the oxygen taken from common 


* I conceive its force docs not exceed z'oth of that of gunpowder,—T, 


246 Biographical Account of [Aprin, 


air by arimals and by combustion is restored. The present experi- 
ments show that raw silk, eider down, and various similar bodies, 
may be substitated for the leaves of plants without diminishing the 
evolution of oxygen gas. The light of lamps was found to produce 
the same effect as solar light ; but our author did not obtain gas by 
heat when light was excluded. He confirmed Dr. Priestley’s 
observation, that green-coloured water produces much oxygen gas, 
but the green matter, according to him, is not of a vegetable 
nature, but consists of a congeries of animalcules. ‘This subject of 
the evolution of oxygen gas by exposing various substances under 
water to the action of the solar rays is not yet cleared up. When 
our author wrote, chemical analysis was not far enough advanced to 
enable experimenters to determine exactly the nature of the gases 
evolved, and modern chemists have not paid any attention to the 
subject. ‘ 

4. Experiments to determine the positive and relative Quantities 
of Moisture absorbed from the Atmosphere by various Substances 
under similar Circumstances. Phil. Trans. 1787. P. 240.—The 
following table exhibits the result of these experiments :— 


e2 | 25s |28e 

on eons oos 

2E 2-5 a 3 

nS os OOS . un o 

ST Ele b | 2 a 

Substances. sc 5 = = 3 3 s ~ E 

ete ~S ols aperes 

mee | eS s | BSS 

sen |eSSse lass 

= = = 

SHEE pS WODN |, nto ce cla ne earecuicinele mate 1000 1084 1163 
Beavers tur (yo sen cient ves dee dae eras eee 1000 1072 1125 
The fur of a Russian hare.............. 1000 1065 1115 
Eider down ...... bisiaiainpaicin Meviptimelamiaias VIED 1067 1112 
Silk anal single thread,....... BEBE igi ku tia) 1057 1107 
Ravellings of white tatfety ......} 1000 1054 1103 

Nanext BINS TMC oa. coe «teeta wuss ees 1000 1046 1102 
Ravellings of fine linen .......| 1000 1044 1082 

Cotton wool .........-. wales in ge|o2 LOD 1043 1089 


Silver wire, very fine, gilt, and flatted, 


being the ravellings of gold lace.... § Bore Re ae 


5. Experiments on Heat. Phil. Trans, 1792. P. 48.—The 
object of these experiments is to determine the conducting power of 
various bodies. He surrounded the bulb of a thermometer with 
various bodies inclosing the bodies and bulb in a glass ball. The 
thermometer was raised nearly to a boiling heat, and then plunged 
into ice-cold water. The time of cooling a certain number of 
degrees was noted, and the conducting power considered as in- 
versely as this time. The following table shows the principal 
results :— 
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Raw stk w. disia. tio. otitat, Beek. 1284 
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The finer the fibres were the worse a conductor of heat was the 
substance. He ascribes this to the attraction between the fine 
fibres and air, which prevents the air from moving out of its place, 
and thus carrying off the heat. In these experiments, likewise, 
the radiating power of different bodies is overlooked. 

6. A Methed of Measuring the comparative Intensities of the 
Light emitted by Luminous Bodies. Phil. Trans, 1794. P. 67.— 
The method is to make the luminous bodies compared shine on a 
sheet of paper in the middle of which is placed a small cylindrical 
body. This cylinder will project two shadows, one illuminated 
by one of the luminous bodies, the other by the other. The 
distance of one of the lights is to be varied till the two shadows are 
of equal intensity. The light emitted by each body is as the square 
of its distance from the cylinder. This apparatus our author called 
a Photometer. It is nearly similar to the method long before 
employed by Bouguer, of which Count Rumford was probably not 
aware, as he takes no notice of it. ‘The facts ascertained by Count 
Rumford by means of this apparatus were the following :—No 
perceptible quantity of the light is absorbed during its passage 
through air. When light passes through fine mirror glass about 1th 
is absorbed. About 4 is lost when light is reflected from a good 
plane glass mirror. A good Argand’s lamp gives as much light as 
eight wax candles $ inch in diameter. ‘The quantity of oil con- 
sumed in an Argand’s lamp to that consumed in a common lamp to 
produce the same light is 15 per cent. Jess. The light of a candle 
fluctuates much more than that of a lamp. A tallow candle newly 
snuffed gave out a quantity of light = 100; in 29 minutes the . 
light was reduced to 16. On being snuffed, it recovers its 
original intensity. The following table exhibits the weights of 
different substances, which must be consumed in order to produce 
the same quantity of light :— 


Weight, 
Bees’ wax. A good wax candle kept well snuffed, and hes 
burning with a clear bright flame .............. 
Tallow. A good tallow candle kept well snuffed, and 10 
burning with a bright flame ...............000 ; 
The same tallow candle, burning very dim for want of 209 
SUNS.» 5 5.050019 sen Bihiela"bue aldin'g ayes © 010 bo .ayeije'py 


Olive oil burnt in an Argand’s lamp.......sseseeeee00 LO 
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; Weight. 

Olive oil burnt in a common lamp, with a clear bright 129 
flame Without smoke .,........0.0/0eisseesre ats pies \tas ake ¥ 

Rape oil. Burnt in the same manner ............. +» 125 


Linseed oil. Likewise burnt in the same manner...... 120 


But it is necessary to observe that these experiments were after- 
wards repeated by M. Hassenfratz, who obtained a very different 
result. He found that more oil must be consumed to produce the 
“a quantity of light in an Argand’s lamp than in a common 
amp. 
7 An Account of some Experiments on Coloured Shadows. 
Phil. Trans. 1794. P. 107.It is well known that when two 
shadows are cast upon paper, one illuminated by the light of day or 
of the moon, the other by the light of a candle, the first appears 
blue, the second yellow. Count Rumford observed this by accident, 
and he was induced to make a set of experiments on the subject. 
He found that the two colours could be produced by two candles by 
interposing a pane of yellow or blue glass before one of them. 
When two rays of light from different parts of the heavens on a 
windy day were made to illuminate two shadows, a most fascinating 
succession of colours took place, all perfectly harmonious, and ex- 
hibiting every possible variety. He found that the blue colour was 
merely an optical deception, being always produced when the other 
shadow was yellow. But when he surveyed the blue shadow alone 
through a long tube which excluded from sight the yellow shadow 
and all surrounding objects, no blue colour was perceptible. 

8. Experiments to determine the Force of fired Gunpowder. 
Phil. Trans. 1797. P. 222.—This is perhaps the most curious and 
interesting of all Count Rumford’s papers. The experiments are 
very ingenious, and appear to have been well conducted ; though 
the conclusions which he deduces from them are by no means satis-. 
factory. Robins estimated the force of gunpowder at 1000 atmos~ 
hiner Daniel Bernouilli, at 10,000 atmospheres; and Dr. 

utton, at 2000. Count Rumford endeavours to prove in this 
paper that the force is equivalent to 50,000 atmospheres. But his 
mode of reasoning is not correct. Twelve grains of gunpowder 
were found to move a weight of 8800 lbs. out of its place. There 
is no difficulty in calculating the quantity of elastic fluid formed 
during the combustion of a given quantity of guapowder, sup- 
posing the whole of it to be consumed. 100 grains of gunpowder 
contain usually about 67°3 grains of nitre. This quantity of nitre 
contains 35:8 grains of nitric acid, equivalent to 78 cubic inches of 
oxygen gas and 32 cubic inches of azotic gas, making a total of 
110 cubic inches. Now as gunpowder is rather lighter than the 
same bulk of water, we shall not err much if we suppose 100 grs. 
of gunpowder to occupy the bulk of +: of a cubic inch ; so that the 
gas ii the powder is equivalent to 330 atmospheres. This gas is 
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chiefly converted into carbonic acid gas, which does not alter the 
bulk of the oxygen. We do not know the heat generated by the 
combustion ; but it cannot be less than 1000°. Such a temperature 
would just triple the elasticity of the generated gas, and therefore 
render it equal to 990 atmospheres ; so that, according to this sup- 
position, the calculation of Robins is exact. But probably the heat 
may considerably exceed 1000°; and there is reason to conclude 
from Count Rumford’s experiments that the sulphuret of potash 
which remains after the explosion of the gunpowder is at first in a 
gaseous state. All these causes must render the elasticity consider- 
ably greater than 1000 atmospheres. . Probably Daniel Bernoulli’s 
supposition is not very far from the truth. 

The diminution of elasticity which took place when the elastic 
fluid generated from powder was prevented from escaping, and the 
formation of the hard stony substance, which astonished: Count. 
Rumford so much, is easily explained. The dissipation of the heat 
would speedily reduce the elasticity to one-third. Potash is capable 
of absorbing nine-tenths of its weight of carbonic acid. ‘Therefore: 
a considerable portion of the carbonic acid (the principal gas gene- 
rated) would be absorbed, which would diminish the elasticity still 
farther. The stony body was a mixture of bicarbonate of potash 
and sulphuret of potash, the last of which would speedily absorb: 
moisture from the atmosphere, and generate sulphureted hydrogen. 
—Count Rumford’s notion that the elasticity of the elastic fluid from 
gunpowder is partly owing to steam is certainly erroneous. Nitre 
contains no water of crystallization. The charcoal that answers 
best for gunpowder is that which absorbs the least moisture. The 
drier the gunpowder is made, the stronger it is found to be. Hence 
it follows that moisture, instead of increasing, very much dimi- 
nishes, the strength of gunpowder. 

9. An Inquiry concerning the Source of the Heat which is 
excited by Friction. Phil. ‘rans. 1798, P. 80.—This is also a 
very curious paper. He found that by the friction of a steel borer 
against gun metal, pressing against it with a force of 10,000 Ibs., 
while the gun metal turned round 32 times in a minute, 183 lbs. 
avoirdupois of water were made to boil in two hours and a half: 
‘The heat produced was as great as would have been given out by 
nine large wax candles burning with a clear flame all the time. He 
showed that this heat was not owing to any change in the specific 
heat’ of the metal, nor was it derived from the air. As no source 
could be pointed out, he draws as a conclusion, that heat is not a 
substance, but mere motion. But such a conclusion is going rather 
further than the experiments warrant. There is nothing absurd in 
supposing that friction has the property of drawing heat continually 
from the surrounding bodies, just as it does electricity, though it is 
not in our power to explain how it produces this effect. 

10, On the Chemical Properties that have been attributed to 
Light. Phil. Trans, 1798. P. 449.—When certain substances are 
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exposed to the rays of the sun they undergo remarkable changes. 
Thus the oxides of gold and silver, if in contact with combustible 
bodies, are reduced; chlorine and hydrogen gas explode, and form 
muriatic acid; water holding chlorine in solution emits oxygen gas, 
&e. Count Rumford suspected that these effects were occasioned 
solely by the heat evolved by the absorption of the light. The 
experiments related in this paper were instituted in order to deter- 
mine the point. Though they cannot be considered as quite satis- 
factory, yet it seems established by the subsequent experiments of 
chemists, particularly of Gay-Lussac and Thenard, that the opinion 
entertained by Count Rumford on this subject is correct. 

11. An Inquiry concerning the Weight ascribed to Heat. Phil. 
Trans. 1799. P.179.—From an experiment of Dr. Fordyce, it 
was concluded that bodies become heavier the more they are cooled, 
and of consequence that heat diminishes their weight. But Count 
Rumford found, on repeating the experiment, that the supposed 
increase of weight was a deception, arising from vapour condensing 
on the surface of the glass vessel in which the experiment was 
made. Lavoisier had previously ascertained the same thing. 

It does not seem necessary to give a particular account of the 
remainder of Count Rumford’s writings. His two volumes of essays 
are of a very miscellaneous nature, and the most important of the 
essays are republications of those papers which have been already 
noticed. The seventh essay, in which the Count endeavoured to 
prove that fluids are nonconductors of heat, has been sufficiently 
refuted by the more decisive experiments of subsequent chemists, 
Indeed the Count himself, though abundantly obstinate, appears at 
last to have given up his opinion. ‘The essays on the treatment of 
the poor, on cooking, on chimnies, and on the management of 
fuel, are not very susceptible of abridgment. His paper published 
in the Philosophical Transactions for 1804, entitled, An Inquiry 
concerning the Nature of Heat and the Modes of its Communica- 
tion, gives us a number of curious facts respecting the effect of 
surface on the heating and cooling of bodies. But the publication 
of Mr. Leslie’s book on heat, in which this subject is treated of at 
much greater length. and much more completely, have deprived 
this essay of most of its interest. It is not necessary to notice the - 
papers published by the Count in Nicholson’s Journal for 1805. An 
outline of his last paper, On the Quantity of Heat evolved during 
the Combustion of different Bodies, was given in the first paper in 
the third volume of the Annals of Philosophy, to which I beg 
leave to refer the reader. 
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Artic.e II. 
On Dew. By Dr. Wells. 


(fo Dr. Thomson.) 
SIR, 

My Essay on Dew has lately been honoured in the Quarterly 
Review with a Criticism by Dr. 'T. Young, the depth and variety of 
whose knowledge entitle him, perhaps, to be considered as the 
thost learned man in this country. 1 mention his name thus 
openly, because I am confident, that he has too much of the spirit 
of an English gentleman ever to desire to conceal his being the 
author of any publication, in which he discusses the merits of a 
literary work of another private person. With respect to the criti- 
cism of my work, indeed, he clearly shows, that he is the writer of 
it, by the manner, in which he speaks of his own works at its 
close. 

I am necessarily much pleased with the general commendation, 
which has been bestowed upon my Essay by one of his high rank in 
literature. As several of his observations, however, respecting it 
do not appear to me entirely just, I beg leave to make a reply to 
these through the medium of your Journal. 

I. Dr. Young has called my theory a simple and olvious conse- 
quence of principles deduced from the discoveries, concerning heat, 
by Mr. Leslie, and other observers. On this point I shall offer a 
few remarks. 

1. The Inquiry of Count Rumford, and the Essay of Mr. 
Leslie, were both published in 1804, and in these works are to be 
found all the new facts relating to heat, which I have taken from 
others in forming my theory of dew. Whether Count R. ever after- 
wards treated of atmospherical appearances is unknown to me ; but 
Mr. L. published, nine years after his Essay, a work on heat and 
moisture, in which, agreeably to the opinion of Aristotle, the pro- 
duction of dew is attributed to the condensation, by the cold of the 
night, of watery vapour ditfused through a considerable portion of 
the atmosphere. Now, when the great ingenuity of Mr. L. is con- 
sidered, if the theory of dew, which I have proposed, be an obvious 
consequence of his own discoveries, it would assuredly have occurred 
to him, in that long space of time, since he has shown, that the 
subject of dew had in the meanwhile occupied bis attention, 

2. Your own various publications demonstrate, both that you are 
well acquainted with the modern discoveries respecting heat, and 
that you have attended closely to atmospherical appearances; yet I 
remember, that you asked me, at an accidental meeting, shortly 
before the publication of my Essay, what my opinion was on the 
formation of dew, giving as a reason, that you were yourself igno- 
rant of its cause. 


252 On Dr. Wells’s Essay on Dew. [APRIL, 


3. Even Dr. Young, though his Lectures on Natural Philosophy 
prove him to have been well skilled in the new doctrine of heat, 
has advanced in that work an opinion upon the cause of dew, in the 
most ordinary form of its occurrence, which has not the least con- 
nection with any modern discovery, as I shall more particularly 
mention hereafter. 

I might proceed in this way considerably further ; but what has 
been said is, 1 think, sufficient to establish, that, when regard is 
paid to the imperfection of the human understanding, my theory of 
dew is not an obvious consequence of the recent doctrine of heat. 
My explanation, indeed, of the immediate cause of dew is alto- 
gether independent of that doctrine, being grounded on the simple 
fact, that bodies always become colder than the neighbouring air 
before they are dewed, and was consequentlyopen to the discovery 
of every person since the invention of thermometers. It is true, 
that the next step in my theory could not have been taken, without 
the assistance of the late discoveries of others, and this has been 
amply acknowledged in my Essay. 

Ii. “ Dr. Wells,” says Dr. Y., ‘© appears, in his historical 
account of the doctrines relating to the nature and causes of dew, 
to have undertaken to afford us complete information respecting the 
sentiments, not only of Aristotle and Theophrastus, but also of the 
“ most distinguished” philosophers of modern times: some of the 
works, however, of the. persons whom he mentions, and some of 
the latest, have most unaccountably escaped his attention.” In this 
sentence there are two small mistakes, which, from my respect for 
the author, I must suppose unintentional, though they give point 
to his statement. The first relates to the engagement into which he 

egards me to have entered concerning the opinions of preceding 
writers on dew; for I never gave the slightest hint, that could lead 
him to the concluston which he has made. I knew that my account 
of opinions on the cause of dew was incomplete ; and well it might 
be, since the whole of it, with the accompanying refutations, does 
not occupy more than three pages of my Essay. But my health, at 
the time of its being diawn up, was in such a state, that I scarcely 
hoped that I should ever finish my work, and my notes were so 
written, that no person besides myself could make use of them. I 
composed therefore in haste, and had neither leisure nor strength to 
search public libraries for all the works, which I wished to consult. 
I certainly thought, however, that what I had collected contained 
every thing of much importance, which had been said upon my 
subject. The second mistake consists in his applying the words 
“ most distinguished,’ which were used by me concerning the 
authors, who had given opinions on the formation of ice in India, 
to those who had treated of dew. 

I pass now to more important matters. Dr. Y. in support of 
what he has said respecting some very late and important works, 
connected with my subject, having most unaccountably escaped my 
attention, gives a long extract from the ‘* Recherches sur la Cha- 
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leur” of Mr. Prevost, published in 1792. This work was, indeed, 
unknown to me when I composed my Essay ; but Dr. Y. [ presume 
was ignorant, when he wrote his Criticism, that the very passages, 
which he has cited, are contained in another and much later work 
on heat by Mr. P. unaccompanied with any intimation, that they 
were copied from a preceding publication. Mr. P.’s later work, 
which was printed in 1809, was first seen by me in 1512, two 
years before my Essay came out. What appeared to me the most 
worthy of attention in the passages cited by Dr. Y. was spoken of 
in one of my notes, p. 79. I mentioned there, very distinctly, that 
Mr. P. had already accounted for the effect of clouds, in diminish- 
ing the cold of the air at night, by making this to depend upon 
their preventing the escape of its heat by radiation to the heavens, 
but only impliedly, that he had accounted, in this way also, for a 
similar effect produced by them upon the temperature of bodies on 
the surface of the earth, as I said only, that he did not seem to have 
known, that they have a much greater effect upon the temperature 
of such bodies, than upon that of the air, My full meaning was, 
that Mr. P. did not seem to know, that the degree of cold, which 
is prevented by clouds from appearing on the surface of the earth, 
is much greater, than that which they prevent from appearing in 
the air ; or in other words, that he was ignorant, that, bodies on 
the surface of the earth become much colder than the air in a clear 
night, this being one of the principal facts, on which my theory of 
dew is built. ‘That I had no desire to conceal any thing which Mr. 
P. had said upon this subject is shown, by my referring to the latest 
work, in which he has mentioned the effect of clouds upon the 
heat of the earth and atmosphere at night, and by my referring, 
likewise, in three different parts of my Essay, (p. 68, 74, and 
118,) to Count Rumford as supposing, that the earth is cooled by 
radiation at night; since it cannot be thought, that, although un- 
acquainted with both of those authors, I should withhold the know- 
ledge of the possessions of one, and yet repeatedly speak of similar 
possessions of the other. 

I have said in the preceding paragraph, that Mr. P. did not seem 
to know, that the earth ever becomes colder, at its surface, than 
the air by radiation. My reasons are, Ist, That he has not: men- 
tioned this fact: 2dly, That he has said what is equivalent to a 
denial of it in his late work, Du Calorigue Rayonnant, p. 249: 
and 3diy, That it is apparently in opposition to an observation of his 
friend Mr. Pictet, from whom he seems to have derived all the 
Jfacts which he has related in this disquisition on the effect of clouds ; 
for that philosopher found, that, although, in clear and calm 
nights, the heat of the air decreased from the height of 75 feet 
above the ground to within four lines of it, yet a thermometer, 
lying wpon the ground, and having its bulb slightly covered with 
earth, “ precisement enterrée,” was higher than all those which 
were suspended in the air above it.—Pictet sur le Feu, p. 180. 
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Considering the purpose to which Dr. Y. has applied his quota- 
tion from Mr. P., I shall venture to examine this a little closely. 

1. What has hitherto been called by me Mr. P.’s explanation 
of the effect of clouds, at night, upon the temperature of the sur- 
face of the earth and of the lower atmosphere, is in reality only a 
conjecture; for, Ist, It is denominated by himself an ‘ Essai d’*Ex- 
plication :”’ 2dly, It is supported by no experiment: S3dly, It takes 
asestablished, that air can radiate heat, whereas he says in p. 24 of 
his last work, ‘* On peut supposer, que les molecules de Vair 
rayonnent.” 

2. Mr. P. mentions, that clouds send back to the earth a Jitéle 
more heat than transparent air can do; which is equivalent to 
affirming, that clouds alter the temperature of bodies upon the 
surface of the earth at night only a little. Nothing can show more 
strongly Mr. P.’s want of practical knowledge upon this subject; 
since I have given in my Essay, p. 32, an instance of the tempera- 
ture of grass having risen 15° in Jess than 45 minutes, on the sky 
becoming cloudy. 

3. It is remarked by Mr. P. that the operation of clouds, in 
keeping the surface of the earth warm at night, is exactly similar, 
“ exactement comparable,” to that of cloathing on the human 
body ; and Dr. Y. assents to this observation. Now it appears to 
me, that very dissimilar things are here confounded together, 
Cloaths keep us warm by being bad conductors of heat; but clouds 
warm the earth by radiating heat to it. Hence, the effect of clouds 
is immediate, but cloaths require to be applied some time,) before 
they completely answer their purpose. Cloathing must touch the 
skin to produce its full effect, whereas clouds produce theirs at the 
greatest distance. The thicker our cloathing is, the warmer it 
renders our bodies ; but, if a cloud be sufficiently dense to prevent 
the heat, that is radiated into it, from passing through its inter- 
stices, the earth is kept as warm by it, as far as the principle of 
radiation is concerned, as it would be by one many times deeper. 
This is shown by a piece of cambric preventing the occurrence of 
cold on the earth’s surface, from radiation, as effectually as a thick 
blanket. 

4. Annexed to the disquisition of Mr. P., are two meteorolo- 
gical facts communicated to him by Mr, Pictet. One is, that upon 
a night in January, 1777, a thermometer, suspended in the open 
air, rose nearly 31° of Fahr. in the space of an hour, the weather 
having in the mean time become cloudy, This was observed by 
himself; but it does not appear, that he afterwards made any 
similar observations. ‘The second is given on the authority of 
husbandmen, who are said constantly to find that, though other 
circumstances are favourable for the production of dew, none, or 
almost none, appears, if the sky be cloudy; and that hoar frosts, 
which are so frequently injurious in spring avd autumn, do not 
occur in those seasons, during cloudy weather, ‘These facts, if 

1 


1815.] On Dr. Welis’s Essay on Dew. 255 


considered in themselves, are certainly very important, but they are 
not new, though they appear to have been thought so by Dr. 
Young, both by their being brought in support of his position, that 
I had been anticipated in several of the opinions contained in my 
Essay, which I had regarded as original, and by the use, which he 
has made of the Italick character, in presenting Mr. Pictet’s words 
to his readers. With respect to the first fact, I referred in p. 78 of 
my Essay to Mr. Wilson’s being acquainted with it, and as his 
observations concerning it appeared in 1786 in the Edin. Phil. 
Trans. his claim to the discovery must, by the common rule in such 
eases, be held superior to that of Mr. P., whose communication 
upon it was not published till 1792. Besides, Mr. W. formed his 
conclusion from several observations, whereas Mr. P. has given 
only asingle one. But the same fact, though in forms somewhat 
different, was known to two authors anterior to both Mr. W. and 
Mr. P. For Lord Bacon says, Nat. Hist. § 866, “ Star-like 
nights, yea, and bright moonshine nights, are colder than cloudy 
nights ;” and Professor A. Wilson, of Glasgow, has mentioned, 
Phil. Trans. 1771, that on a winter night, during which the 
atmosphere was several times misty and clear alternately, he observed 
a thermometer, suspended in the air, always to rise from a half to 
a whole degree, whenever the former state began, and to fall as 
much, as soon as the weather became serene. In regard to the 
facts related by Mr. P. on the authority of husbandmen, I shall 
only say, that Aristotle expressly mentions, that neither dew nor 
hoar frost occurs except the night be clear, and that the same 
observation has been made by many other authors prior to Mr. P. 

5. Mr. Prevost says at the end of his disquisition, that all the 
facts mentioned by Mr. Pictet may be accounted for on the prin- 
ciples previously established by him ; but, as I have proved, I 
think, that he did not know that the surface of the earth ever 
becomes colder than the atmosphere, by radiation, any explanation 
he could offer of those facts must necessarily be imperfect. 

Having now, I think, shown, that nothing is contained in the 
extract given by Dr. Y. from Mr, Prevost that required being taken 
notice of in my Essay, besides what he has said on the effect of 
clouds on the temperature of the earth and air at night, I shall 
mention, in justice to this philosopher, that the Essai d’Explica- 
tion, just discussed, has risen considerably in my estimation, since 
I knew, that it had been given to the world so long ago as in 1792; 
for as I had before supposed, that he had been assisted in forming it 
by the works of Count Rumford and Mr. Leslie on heat, which 
were published in 1804. His opinion, therefore, on the effect of 
clouds in keeping the earth, and lower atmosphere, warm at night, 
appears to me now not only to be entirely original, but to exhibit a 
degree of knowledge on the subject of radiant heat, which J did not 
conceive had been possessed by any person at the time of its publi- 
cation, ; 

UL. [ mentioned in a note in the 105th page of my Essay, that 
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I had once intended to offer an explanation of some very curious 
observations on dew by a French author, Mr. B. Prevost, but that, 
fearing to prove very tedious, | had afterwards given up the design. 
1] intimated, however, that my explanation would have been, in 
great measure, derived from the doctrine of radiant heat. On this 
‘note Dr. Y. has remarked. that if I had been as solicitous to attend 
to the labours of my contemporaries, as I had been laudably 
anxious (the expressions are his) to recur to those of my prede- 
cessors, I might have said, not that the experiments of Mr. P. 
might be easily explained, but that they actually Aad been explained 
in asimilar manner by one of my own countrymen, that is, by 
himself, 

If Dr. Y. ascribes to me here a designed inattention to what he 
- has written upon Mr. P.’s experiments, he is very much in error; 
but, if he means only, that, from want of sufficient diligence, I had 
never read the explanation given of them in his Lectures, he is, I 
believe, perfectly correct. For I do not recollect my having seen 
that explanation before I met with it in his Criticism, and I have no 
note of it among my papers, though these contain a considerable 
number of references to his 51st lecture, and one to the 60th. 
The cause of my not having examined an intermediate one, which 
contains the explanation spoken of, I take to be this, that having 
gone to a public library, with the view of consulting his work, 
while in haste, for the reason formerly mentioned, to finish my 
Essay, and not finding in the Index a single reference under the 
word “ Dew,” to any of his lectures, I searched no further. 

But, admitting that [ had been acquainted with Dr. Y.’s expla- 
nation of Mr. P.’s experiments. I should not have been prevented 
by that circumstance from offering one myself, if, from other 
reasons, I had been inclined to do this; since he treats of only a 
part of those experiments, and leaves unanswered several important 
questions relating to this part ; whereas I should have treated of the 
whole of them, and have attempted to answer ald the questions to 
which they give rise. I proceed now to justify the opinion which I 
have thus ventured to give respecting the inadequacy of Dr. Y.’s 
explanation. In the prosecution of this undertaking, I shall, in 
consequence of the indefinite manner in which the explanation is 
expressed, endeavour to show from collateral circumstances what it 
cannot be, rather than prove in a direct way what it is not. 

The experiments, considered by Dr. Y., comprise some of 
the most important facts relating to the formation of dew; he, 
therefore, that can account for them fully, must, in my opinion, 
possess the true theory of that appearance. But that this was not 
the case with Dr. Y., when he published his lectures, is proved by 
the following passage in the very lecture, which contains the expla- 
nation in question. *‘ The dew, which is deposited upon vegetables, 
is partly derived, in the evening, from the vapours ascending from 
the heated earth, [whence is the other part?]—and towards the 
morning from the moisture descending from the air above, as it 

4 


1815.] On Dr. Wells’s Essay on Dew. 257 


begins to cool. Sometimes, however, in warmer weather, the dew 
begins to descend in the evening.” For, what connexion with the 
doctrine of radiation has this theory of the dew, which is deposited 
by the atmosphere, and in what does it differ from that which was 
invented by Aristotle? In like manner it may be said, that if Dr. 
Y. had entertained a just notion of the cause of dew, he would not 
have conjectured, that the remarkable cold observed by Mr. Wilson 
on snow, in conjunction with hoar frost, a substance admitted by 
Dr. Y. to be frozen dew, might arise from the contact of air occa- 
sioning the snow to melt more readily; ii. 395; nor have sup- 
posed, that, when the surface of a metal remains dry, in the 
neighbourhood of a piece of glass which is covered with moisture, 
this arises from the different attractions for moisture in those bodies 
while of the same temperature; i. 708 ; since both of these facts 
must now, I think, if he considers them fully, appear to him to 
owe their explanation to the doctrine of radiation of heat. Having 
offered this argument in the first place, as being of easy compre- 
hension, I pass to others of a different kind, which | am afraid I 
shall not be able, for various reasons, to render very perspicuous. 
To facilitate reference, I shall place at the bottom of this page all 
that he has transcribed in his Criticism from his Lectures concern- 
ing Mr. P.’s experiments. * 

The account given by Dr. Y. of such of Mr. P.’s experiments as 
he means to consider, is, to my apprehension, involved in much 
obscurity, part of which would have been prevented. by his men- 
tioning, that the experiments were made upon a glazed window- 
frame, pertaining toa room the air in which was warmer than that 
without. But, notwithstanding that these circumstances were 
known to me, I mistook one of his facts on the first reading of his 
statement, and was not undeceived, until I consulted Mr. P. In 
Mr. P.’s apparatus a thin rectangular plate of metal is attached to 
the inner or outer side, or the warm or cold side, (to use Dr. Y.’s 
expression,) as occasion may require, of a pane of glass of the 
window, in such a manner, as to be surrounded by a margin of bare 
glass. When, therefore, Dr. Y. spoke of moisture being deposited 
on the glass near the metal, I naturally concluded, as I remembered 
the construction just described, that the portion of glass meant was, 
the naked margin on the same side with the metal. But on looking 
into Mr. P. I found, that Dr. Y.’s meaning must be, that the 
moisture was deposited on the glassy surface immediately opposite to 


* © It has heen observed, thata piece of metal, placed on glass, usually protects 
the opposite side of the glass from the deposition of dew; and Mr, Benedict 
wevost has shown, that, in general, whenever the metal is placed on the warmer 
side of the glass, the humidity is deposited more copiously, either on itself, or on 
the "glass near it, [as in the case of the shulter}; that when it is on the colder 
side, it neither receives the humidity, nor permits its deposition on the glass ; but 
that the addition of a second piece of glass over the metal destroys the effect, and 
@ second piece of metal restores it, It appeafs, that, from its properties with 
Fespect to radiant heat, the metallic surface produces these effects by preventing 
ready communication either of heat, or of cold to the glass.” 
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the metal. If this interpretation be admitted, his statement, as far 
as it reaches, seems to me quite correct, except where itiis said, 
that, when the metal is on the warmer, or inner, side, the humidity 
is deposited more copiously either on the metal, or on the glassy 
surface opposite to it; since, according to Mr. P., it may appear 
on both at the same time. 

My remarks on Dr. Y.’s explanation will chiefly refer to 
what takes place on the colder or outer side of the window. ‘This 
learned author has said, that, when the metal is placed upon the 
warmer or inner side of the glass, the humidity is deposited more 
copiously on its outer surface, but has not mentioned where the less 
humidity occurs. He has compared, therefore, a thing that. is 
known with something that is unknown, as far as his account of 
facts is concerned. ‘This deficiency is to be supplied from Mr. P., 
who informs us, that the Jess humidity occurs on glass similarly 
exposed with the former, but having no metal attached to its inner 
surface. ‘The appearance, consequently, on the bare glass, from 
being influenced by fewer circumstances, and being that with which 
the other is compared, is to be regarded as the standard fact. But 
surely we must be able to explain a standard fact, before we can 
fully account for any deflection from it. No sufficient reason, 
therefore, could, in my opinion, have possibly been offered by Dr. 
Y. for the greater quantity of moisture on the outer surface of glass, 
to the inside of which a metal was affixed, while he was ignorant, 
why moisture appeared in amy quantity on bare glass similarly 
placed with the former, which I must conclude he was, from the 
reason given by him for the formation of dew upon vegetables, the 
relations of these substances and of glass to that fluid being the 
same, or nearly the same. 

But it is manifest to me, for another reason, that Dr. Y. could 
not have given an adequate explanation of the facts related by him 
from Mr P., which is, that he was unacquainted with certain con- 
ditions necessary for the appearance of those, which occur on the 
outside of the window, for they are not described by Mr. P., and 
Dr. Y. seems never to have made.any experiments himself upon 
this subject. ‘The conditions are, 1. The exposure of the window 
to a considerable extent of the heavens: 2. Stillness of the air: 
3. Clearness of the sky. 

Again :—The heat of the air in the room is a given condition ; 
but whence is the radiant cold, to use an expression rendered neces- 
sary by Dr. Y.’s mode of accounting for the appearances, which 
enables the outer surface of the glass to condense the watery vapour 
of the atmosphere? It cannot be furnished by the neighbouring 
air, since this body must be unable to give more than what is pos- 
sessed by itself, and unless the glass becomes colder than the air, 
the latter will not deposit moisture on the former. If it be now 
said, that the outside of the window-glass becomes colder than the 
air by receiving cold, which is radiated to it by the heavens, to 
employ still an expression authorised by Dr. Y., it will be replied, 
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that this source of cold cannot be resorted to for the removal of the 
present difficulty, since, 1 think, I have shown, that Dr. Y. was 
ignorant of the necessity of a clear sky for the success of any of 
Mr. P.’s experiments, and unless the sky be clear, the outer surface 
of the window-glass will not be rendered colder than the atmosphere 
by radiation. 

To conclude the consideration of Dr. Y.’s claim to having justly 
accounted for the facts related by Mr. P., I shall remark, that. 
although his explanation could be made to apply to the whole of 
them, and all their attending circumstances, still, as it was never 
verified by experiments, that would admit the existence of no cause 
ef the appearances observed, but that which is assigned by him, it 
can strictly be regarded in no other light than in that of a con- 
jecture.* The conjecture, howevet>. was, I believe, original ; 
it was most happy too, since, if admitted to be just, it com- 
pletely accounted for several important: circumstances in Mr. 
Ps experiments. If then its learned and ingenious author ‘had 
established its truth by facts clearly seen by himself, and had after~ 
wards pursued the subject of dew through its various ramifications, 
by means of the clue which would have thus been obtained, he’ 
must soon have acquired a knowledge: of the theory, which has 
lately been submitted by myself to the consideration of’ the learned, 
and which he, as a member of that body, has pronounced to be 
just. But, I must, on the other hand he permitted to say, ‘that, if 
Dr..¥., forgetting that Newton became a glass-grinder in the 
service of science, will neglect to employ, for the increase ‘of 
natural knowledge, the slow and laborious method of observation 
and experiment, and will frequently exhibit his speculations in a 
manner, unsuited to the eapacities of ordinary men, he ought not 
to think it strange, that opinions, advanced by him on difficult 
points of philosophy, are not, agreeably to his own remark at the 
end of the Criticism, received. as truths beyond doubt, and are often 


not ynderstood. I am, Sir, 
. Your most obedient humble servant, 
London, Feb. 15, 1815. Wircram Coarites WEL Ls, 


* In p. 475 of the second volume of Dr. Y.’s work on Natural Philosophy is 
the following passage :—‘* Most of the facts [related by Mr. P ] may perhaps be 
explained by Mr. Leslie’s discoveries.” Hence I naturally concluded, that the 
author himself at the time of his publishing that work, regarded his expl: ination, 
not only asa conjecture, but as a conjecture inapplicable to the w ef of the 
facts observed by Mr. P. IT have very lately learned, however, that Dr. Y. Y's first 
: volume was printed after the second. What is said, therefore, by him, respecting 
the cause of those facts, in the passage quoted in his "Criticism from the Jirst volume, 
| must be held to supersede what is cited by mein the beginning of this note from the 
second, 
| 
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ArTICLE III. 


Experiments to determine the Definite Proportions in which the 
Elements of Organic Nature are combined. By Jacob’ Berzelius, 
M.D. F.R.S. Professor of Chemistry at Stockholm. 


Wil. Analysis of the Ternary Oxides. 
(Concluded from p. 184.) 


Substances not Acid.—I mentioned before that the ternary oxides 
composed of carbon, hydrogen, and oxygen, have a strong ten- 
dency to combine with saline bases; and that in these combinations 
they act the part of acids. They possess the acid characters, how- 
ever, in very different degrees. Many of them possess the pro- 
perty of combining at the same time with the strong acids, as is 
the case with tannin, and almost all the extractive and colouring 
matters. These oxides then are placed near the middle of the 
electro-chemical chain, and their affinities diminish in proportion 
as they approach the point of indifference of that chain. The only 
ternary oxide which contains nitricum, is a strong alkali; and the 
quaternary oxides, which contain nitricum, have likewise properties 
opposite to those of vegetable substances. They lie on the other 
side of the point of indifference of the electro-chemical chain; 
their tendency to unite with acids being more distinct than to com- 
bine with bases. 

The ternary oxides already analyzed are all of a decided electro- 
negative character, so that chemistry gives them the name of acids ; 
if we except tannin, the acid properties of which are however very 
distinct. 

It is known that the resins, fat oils, gums, extracts, &c., form 
insoluble compounds with various metallic oxides. These combi- 
nations are generally stated in such a manner in our Manuals of 
Chemistry, that a reader, whose attention is not specially directed 
towards these objects, considers these combinations as the only ones 
of which these organic bodies are capable: and, in fact, they are 
the only ones which are recognized by some striking property. 
These insoluble combinations of ternary oxides with binary oxides 
belonging to the class of salifiable bases, makes it probable that 
there exists a general affinity between these ternary oxides and 


bases. It is easy to convince ourselves of the truth of this suspicion 
by experiment. 


Gum is precipitated by subacetate of lead, and sugar has the 
property of rendering lime more soluble in water. These facts 
were ascertained without the consequence being drawn from themy 
that these combinations owe their existence to a general affinity 
between salive bases and vegetable bodies, in consequence of which 
gum ought to have an affinity with. lime and sugar for oxide of lead. 
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If we pour sugar into a solution of subacetate of lead, no pre» 
cipitate takes place. But we should deceive ourselves, were we to 
conclude from this, that sugar does not combine with oxide of lead, 
or that it does not form an insoluble compound with that oxide. A 
solution of sugar not only dissolves oxide of lead; but by a long 
digestion it combines with an excess of that oxide, and forms an 
insoluble, light, white, and bulky compound. This compound 
dissolves in acetate of lead, subacetate of lead is formed, and the 
sugar is disengaged. 1 shall have occasion to speak more of this 
combination below. If we pour some drops of caustic ammonia 
into a solution of sugar of milk, we do not observe any change. 
The ammonia acts as a re-agent, just as if the sugar of milk were 
not present. We should deceive ourselves were we to conclude 
from this that sugar of milk and ammonia have no affinity for each 
other. We have only to macerate at the temperature of 122° a 
solution of sugar of milk with oxide of lead, and then to drop a 
little ammonia into the filtered liquid. This liquid, which is a 
combination of sugar of milk and oxide of lead, is decomposed, 
and an insoluble compound of sugar of milk with an excess of 
oxide of lead is precipitated. ‘This precipitation is owing to the 
affinity of ammonia for sugar of milk, which it divides with the 
oxide of lead. 

It is, in general, very difficult to obtain neutral combinations 
with these substances; at least unless this can be done when they 
are in solution in water, which has the same action on them as on 
the metallic oxides placed round the point of indifference of the 
electro-chemical chain; as the oxide of bismuth, antimony, tel- 
lurium, &e. We know that it is impossible to obtain a neutral 
muriate of these oxides, by treating them with liquid muriatic 
acid ; we obtain only an insoluble submuriate and a soluble muriate 
with an enormous excess of acid. In the same manner when we 
digest a solution of common sugar, or sugar of milk, with oxide of 
lead, we obtain only an insoluble compound with an excess of 
oxide of lead, and a soluble combination with an enormous excess 
of sugar. If you pour ammonia into a solution of sugar, nothing 
indicates that the substances combine, and the ammonia evaporates 
from that solution as easily as from pure water. But if you expose 
sugar in powder to the action of ammoniacal gas, the sugar absorbs 
the gas, and forms with it a compound. Here the same thing 
takes place as when you expose oxide of antimony to the action of 
muriatic acid gas. ‘These observations, 1 conceive, not only prove 
that the ternary vegetable oxides have a general tendency to com- 
bine with salifiable bases; but they point out also the reasons why 
this general tendency has hitherto remained unnoticed, 

To be able to speak of these combinations it will be necessary to 
give them names, and 1 thought it would be agreeable to the prin- 
ciples of the chemical nomenclature to name, for example, a com- 
bination of sugar with oxide of lead, according to the different 
degrees of saturation, saccharate, sub-saccharate, super saccharate 


262 On the Definite Proportions in which the  [Aprit, 


of lead. In the same manner I shall use the terms gummates, 
amylates, saccolactates, to denote the combinations of gum, starch, 
sugar of milk with saline bases. 

. There is still a circumstance relative to the combination of the 
ternary oxides with the saline bases, which deserves to be men- 
tioned here. An excess of these bases, especially the stronger 
ones, decomposes a great part of the ternary oxides in different 
ways, usually producing a great quantity of carbonic acid. ‘The 
ternary oxides least exposed to this decomposition are these: 
i. whose atoms of oxygen are equal in number to those of some 
one of the other elements, or surpass them in number: and 
2. when the ratio of the hydrogen to the oxygen is less than in 
water. Such is the case with most of the acids analyzed. If the 
atoms of carbon and hydrogen surpass in number those of oxygen 
to a certain amount, the ternary oxide has a great tendency to 
undergo decomposition from the action of the salifiable bases. 
Suck, for example, is the case with gallic acid, tannin; and, to a 
certain extent, with acetic acid. When, on the other hand, the 
atoms of each of the combustible elements surpass four or five 
times those of oxygen, the ternary oxide is more permanent: so 
that those oxides are best preserved which have either a great ex- 
cess of combustible atoms or of oxygen. Of consequence, benzoic 
acid and the fat oils are but insensibly altered by the action of 
alkaline bodies. 

This is the reason why, when the ternary oxides are gradually 
decomposed, either by the influence of air and water, or of acids, 
their atoms arrange themselves in such a manner as to form new 
products, in which, on one side, the oxygen is in excess, and, on 
the other, the atoms of the combustible elements greatly surpass 
those of the oxygen. ‘Thus sugar is converted into carbonic acid 
and alcohol by fermentation; and gallic acid, by the influence 
of an alkali, yields on one side water and carbonie acid, and, on 
the other, an extractive matter abounding in carbon, to which it 
owes its dark colour. Perhaps it would be useful to class the ter- 
nary oxides into: 1. Oxides not easily decomposed in consequence 
of their excess of oxygen; such as oxalic, citric, tartaric acids, &e. 
2. Oxides easily decomposed in consequence of the equilibrium of 
their elements, which is easily destroyed by a small force ; such as 
tannin, gallic acid, sugar of milk, common sugar, &c. 3. Ox- 
ides not easily decomposed in consequence of the excess of their 
combustible atoms; such as benzoic acid, resins, fat oils, &c. 

Let us now turn our attention more particularly to the ternary 
oxides destitute of acid properties. 


10. Comman Sugar, 


I digested a solution of sugar with oxide of lead. At first the 
oxide dissolved, but after the digestion had been continued for 
some time, it was converted into a light white powder, by which 
the whole liquid was rendered opake. J separated the white powder 
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on a filter, washed it with boiling water, and dried it in a vacuum. 
‘This substance is a new combination of sugar and oxide of lead. 
It is quite insoluble in water, light, white, and destitute of taste. 
The acids, even carbonic acid gas, separate the sugar from it. 
When heated to a certain point it takes fire, and continues.to burn 
of its own accord, leaving as a residuum oxide of lead mixed with 
metallic lead. It appears to contain no combined water. 1 have 
not been able to procure this substance quite free from carbonate of 
lead ; but it is easy to determine how much of it is present by dis- 
solving it in acetate of lead, which does not act upon the carbo- 
nate. By this means I found that,in the subsaccharate of lead 
employed in my experiments, there was 11. per cent. of carbonate 
of lead; for 10 parts dissolved in acetate of lead left 0°15 of car- 
bonate of lead undissolved. 

Two parts of the subsaccharate of lead,’ when burnt, left 
1/1728 of oxide of lead; but we must subtract 0°03: for carbonate 
of lead, that is, 0°025 of oxide of lead, and 0°005 of carbonic 
acid. ‘There remains 1°1478 for the oxide of lead, and 08222 
for the sugar; so that the subsaccharate is composed of 
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I repeated this analysis several times, and the results varied be- 
tween 138 and 140 of oxide combined with 100 of sugar. The 
reason of this variation seems to be the difficulty of discovering 
when the oxide of lead is entirely penetrated with sugar. When 
any of it remains uncombined, it is obvious that the analysis will 
give an excess of base. ‘The oxygen of 139°6 of oxide of lead is 
O98. 

_If we digest the above-mentioned subsaccharate in. a solution of 
sugar, a part of it dissolves, and forms a clear liquid, with a slightly 
yellow colour, which contains lead. But the quantity of this metal 
is very small when compared with that of the sugar, of which the 
solution appears to contain aa excess in the form of super-saccharate. 
When evaporated it leaves behind it a syrupy mass, which does not 
crystallize, aud which attracts humidity from the atmosphere. 

The crystalline form of sugar does not lead us to suspect that it 
contains water. I reduced it to a fine powder, and dried it in a 
vacuum. ‘Lhe loss of weight was only 0-1 per cent. I took ten 
parts of this sugar, and mixed them with 40 parts of yellow oxide 
of lead, reduced to a fine powder, and heated to redness after- 
wards. I digested this mixture in water, in the heat of a water- 
bath, till the oxide of lead had absorbed all the sugar. I then put 
it into a vacuum and dried it. ‘The loss of weight was 0°53. I 
then heated it to 212° in a vacuum; but it sustained no farther loss 
of weight. ‘This loss must have been water combined with the 
sugar; for, on dissolving the saccharate in nitric acid,. not a single 
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bubble of carbonic acid gas made its escape. This shows that the 
sugar had not undergone decomposition, From this experiment it 
appears that sugar in its ordinary state is a compound of 
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But 5°6 of water contain 4*941 of oxygen, which is exactly the 
half of that found in the oxide of lead with which the sugar is 
combined in the sub-saccharate. 

I took five parts of sugar dried ina vacuum, and put them into 
asmall glass exactly weighed, the mouth of which was covered 
with paper. I put this glass in a Jar over mercury, and then filled 
the jar with ammoniacal gas. The gas was slowly absorbed; the 
sugar contracted in bulk, and its surface acquired so strong- a crys- 
talline lustre as to appear humid. The saturated combination was 
a dense, coherent, flexible mass, which might be cut with a knife. 
It exhaled the odour of ammonia. The absorption of ammoniacal 
gas continued for four days; but I left the sugar in the gas 24 hours 
after it was saturated. It had gained 0°26 of its weight. This 
combination, which I consider as a neutral saccharate of ammonia, 
1s composed of 
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But 5.49 ammonia contain 2°5 of oxygen, which is half the 
quantity that the water contains, and ith of the oxygen in the 
oxide of lead. 

0-4 of sugar dried in a vacuum, gave by combustion from 0°237. 
to 0°24 of water; and from 0-607 to 0.61 of carbonic acid gas, 
Hence it follows, that sugar is composed of 
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But we have seen that in these 100 parts of sugar there are 5°3 
of water; containing 4°67725 oxygen. Now 4.67725 x ll = 
51°44975. Hence it follows, that the 94:7 parts of pure sugar 
contained ten times that quantity, or 46°7725, and consequently, 
that sugar contains ten times as much oxygen as the water, five 
times as much as the oxide of lead, and 20 times as much as the 
ammonia with which it was combined in the compounds men- 
tioned above, 
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0-9675 of subsaccharate of lead, equivalent to O:4 of sugar, 
produced by combustion from 0°230 to 0-231 of water; and from 
0°650 to 0°652 of carbonic acid gas. This gives from 6756 to 
6'785 per cent. of hydrogen, and from 44°2 to 44°336 of carbon. 
According to this analysis sugar is composed of 
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The difference between these two analyses is to be ascribed to 
the presence of water in the first analysis. It cannot be ascribed to 
the presence of carbonic acid in the subsaccharate employed ; for 
this would occasion a diminution in the weight of the carbon found, 
as well as an augmentation of that of the oxygen, since sugar con- 
tains much more carbon and much less oxygen than carbonic acid. 

But we have seen that sugar contains five times as much oxygen 
as the oxide of lead with which it is combined, and ten times as 
much asthe water. Hence it ought to contain either five or ten 
volumes of oxygen. When we compare the weights of its elements 
with one another, we find that it is composed of 100 + 12C + 
21H. This gives per cent. 
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A result which comes very near the actual analysis. Some readers 
will probably think it likely that the 21 H ought to be either 20 
or 24, in order to be double the number of atoms either of oxygen 
or carbon ; but it is evident, that the difference in the quantities of 
water which ought to be produced by the combustion of sugar, 
according to either the one or the other of these suppositions, is so 
considerable, that it would make a very sensible difference in the 
result of the analysis. And we shall see afterwards, that such a 
proportion between the oxygen and hydrogen characterizes the 
substances which do not yield mucous acid when acted upon by 
nitric acid. 

To obviate the objection that the saccharate analyzed might con- 
tain some other body besides sugar, I decomposed a certain quan- 
tity of it by mixing it with water, through which | passed a current 
of carbonic acid gas, 1 filtered the liquid, and concentrated it, 
It yielded pure white crystals, which possessed all the properties of 
common sugar. 

I likewise burnt a part of it, and obtained from 0:4 of sugar, 
dried in a vacuum in a hot sand-bath ; 0°2346 of water, and 0°628 
of carbonic acid, which makes in 100 parts 
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Now it is evident that this is 21 O + 24C + 44 H; that is te 
say, that it contains 1O + 2H more than pure sugar, and as much 
less than the sugar which I have before analyzed; so that this last 
sugar contains only half the water of combination of the other, 
As this was the last of all the experiments described in this 
memoir; and as it was made just at the time when other circum- 
stances obliged me to desist, 1 have not had an opportunity of re- 
peating it. It would have been interesting to discover by what 
accident one half of the water of combination had been removed. 

Thenard and Gay-Lussac found sugar composed of 
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This coincides with my last analysis. 

11. Sugar of milk.—The sugar of milk employed in the follow- 
ing experiments was purified by repeated crystallizations. It was 
then reduced to powder, and dried at 212° in a vacuum, Gay- 
Lussac and Thenard found sugar of milk composed of 
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I burnt 0°4 of sugar of milk, which produced 0°244 water, and 
0°5805 carbonic acid. From these data sugar of milk is composed 
of 
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These numbers correspond almost exactly with the supposition 
that sugar of milk is composed of one volume of oxygen, oue 
volume of carbon, and two volumes of hydrogen. According to 
that supposition it is composed per cent. of 
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We can hardly doubt, therefore, that crystallized sugar of milk 
is composed of O + C + 2H. But it would be a mistake to’ 
suppose that pure sugar of milk has such a composition. It con- 
tains combined water as well as common sugar. If it be fused at a 
temperature not sufliciently high to decompose it, a great deal of 
water is disengaged, which is not formed by any alteration in the 
sugar, as it remains colourless and gives a colourless solution. ‘To 
succeed in this experiment it must be made on a very small scale. 
Common sugar does not give out any water till it begins to become 
brown. 

To determine the quantity of water in sugar of milk, I made an 
experiment similar to that made with common sugar. _ [ took three 
parts of sugar‘of milk and mixed them with 20 parts of oxide’ of 
lead, and digested the mixture with a little water, till the whole 
sugar was absorbed by the oxide of lead, and the mass was reduced 
to the consistence of a thick paste. ‘This mass, dried in a vacuum 
at the ordinary temperature of the atmosphere, lost 0:34 of its 
weight. When heated to 212° in a vacuum, it sustained an addi- 
tional loss of 0°04, making in all 0°38, equivalent to 12.333 per 
cent. These 121 contain 10°8 of oxygen, which is the fifth part 
of all the oxygen contained in the crystallized sugar of milk. ‘The 
small deviation is too inconsiderable to be owing to any thing else 
than an error in the experiment. Hence it follows, that sugar of 
milk is combined with a quantity of water, which contains one 
fourth as much oxygen as itself. Experiment in that case ought to 
have given 12-04 of water, instead of 12333. 

To determine the capacity of saturation of sugar of milk I di- 
gested a mixture of it and oxide of lead in watery, in a corked 
phial; the oxide had been obtained by burning oxalate of lead in 
an open vessel, because the oxide thus prepared is in the state of a 
very fine powder. On attempting to assist the solution of the oxide 
by heat, 1 found that the temperature must not be raised’ higher 
than 140°, because at a higher temperature the sugar of milk is 
decomposed by the action of the oxide of lead ; the liquid becomes 
brown, and assumes an empyreumatie odour, though it has not 
deen raised to the boiling temperature. Bouillon Lagrange, and 
Vogel, have already observed this property of sugar of milk to be 
decomposed by the more powerful bases. 

A strong solution of sugar of milk, digested during eight hours 
with oxide of lead, gave a colourless milky solution, of a taste a 
little’ sweet, alkaline, and astringent. This solution contained a 
small quantity of a white, light, and mucous matter, which was 
easily separated from the oxide of lead undissolved, by agitating the 
vessel. 1 poured the solution, holding the mucous matter sus~ 
pended upon a filter; and as the liquid passed very slowly, I placed 
it under a glass jar, into which I had introduced a quantity of moist 
hydrate of lime, in order to absorb the carbonic acid gas of the air, 
and prevent the liquid from being affected by it. 
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The mucous matter remaining on the filter had some resemblance 
to oxide of tin. When dried in a vacuum it was semi-transparent, 
and greyish coloured. When heated to 212° in a vacuum, it gave 
out water, and became yellow. This yellow matter when exposed 
to the direct rays of the sun, is decomposed in a few minutes. It 
becomes at first green, and then grey. Decomposed by combus- 
tion it gave 63°529 per cent. of oxide of lead. Hence it was 
composed of 

Sugar of milk....... 36471 ...... 100°00 
Oxide of lead....... 63°529 ...... 17415 
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These 174°15 of oxide of lead contain 12°45 of oxygen; but 
we have seen that sugar of milk contains 124 water, or 100 sugar 
of milk are combined with 14 water, in which there are 12°245 of 
oxygen. It is therefore clear that in the saccolactate of lead ana- 
lyzed, the sugar of milk ought to contain four times as much 
oxygen as the oxide of lead. . 

A part of the filtered liquid mixed with caustic ammonia, depo- 
sited an abundant precipitate, possessing all the characters of the 
above-described saccolate, except the mucous aspect and the pel- 
lucidity after desiccation. It became equally yellow when the 
water of combination was driven off. Analyzed by combustion 
it gave 64°14 per cent. of oxide of lead. ‘Treated by neutral acetate 
of lead it gave a little carbonate of lead, to the presence of which 
it probably owes its difference from the saccolate above described. 

Another part of the liquid evaporated to dryness gave a gummy 
and transparent mass, which did not attract moisture from the 
atmosphere. When dried at 212° in a vacuum, it swells up, be- 
comes frothy, and acquires a yellow colour. Analyzed by com- 
bustion it left 18°123 per cent. of oxide of lead. I consider this 
substance as a super-saccolate of lead. It is composed of 
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combined with + of the quantity of base as in the neutral saccolate. 
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possibility of drying the gummy combination without exposing it to 

a temperature at which it begins to undergo decomposition to which 
its yellow colour is owing. 

Oxide of lead digested with sugar of milk appears at first not in 
the least altered. It is, however, converted into a subsaccolate of 
lead, When well washed, and dried in a vacuum in the tem- 
perature of 212°, it forms a yellow powder. When analyzed by 
combustion it leaves 87°2 per cent of oxide of lead, Hence it is 
composed of 


= 21:77. The error in the result is owing to the im- 
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But 17415 x 4 = 696°6; hence it follows, that in the sub- 
saccolate the sugar of milk is combined with four times as much 
base as in the neutral saecolate. 

As it is easier to obtain this last combination with excess of oxide 
jn a state of purity than the others, I consider the result of its 
analysis as nearer the truth than that of the others. It is clear that 
the sugar of milk and oxide of lead in it ought to contain equal 
quantities of oxygen. 681 of oxide of lead contain 48°65; and we 
shall see immediately, from other data, that the sugar of milk 
ought to contain exactly the same quantity. 

I exposed five parts of pulverized sugar of milk to the action of 
ammoniacal gas ; their action on each other was very slow, espe- 
cially at the commencement. The absorption continued for 15 
days. The sugar of milk had then diminished a little in bulk, and 
had assumed a yellowish colour, owing to some slight alteration in 
its composition. It now weighed 5°62, and exhaled a strong smelt 
of ammonia. I left it under a glass jar, not shut, and weighed it 
at the end of every half hour. It diminished in weight with a 
great deal of rapidity, so that after two hours it weighed only 5°33. 
‘After this I found that it scarcely lost any more weight; for in 18 
hours the loss did not exceed 0°05. From this we see that sugar 
of milk forms at least two saccolates of ammonia, in which the 
proportions of ammonia are as | : 2. Now we have seen that 100 
parts of crystallized sugar of milk contain 124 per cent. of com- 
bined water, and that the same quantity of sugar of milk absorbs 
124 of ammonia. The oxygen of this last is 6°7, and that of the 
first 10°9, or very nearly twice as much; so that we have here 
found the same ratio between the ammonia and the water of com- 
bination as in common sugar. And though the sugar of milk ab- 
sorbed a little more ammonia than it ought to have done according 
to calculation, this seems to have been owing to a commencement 
of decomposition in it. In fact, when saccolate of ammonia was 
dissolved in water, and muriatic acid mixed with the solution, there 
was a disengagement of some carbonic acid, which sufficiently ex- 
plains the excess of ammonia absorbed. I ought, besides, to make 
the general observation, that the tendency of sugar of milk to be 
decomposed by the bases, which appears to exceed that of tannin 
and gallic acid, prevents any of my experiments on its capacity of 
saturation from being decisive; but as they correspond sufficiently 
with the probable composition of sugar of milk, I consider them as 
probably very near the truth, 

Supposing crystallized sugar of milk tobe O + C + 2.H, and 
that it contains a quantity of water the oxygen in which is 4 of 
the whole found in the substance, there ought to remain for pure 
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sugar of milk 40 + 5 C + 10H, or, according to the compo- 
sition of saccolate of ammonia, 8 O + 10C + 16 H, which con- 
stitute per cent. 
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Sugar of milk then contains more carhon and less oxygen than 
common sugar. This explains why, when we burn the compound 
of these two bodies with oxide of lead, the first reduces much more 
lead than the other. We understand also why. sugar of milk is 
more easily carbonized than common sugar. 

12. Gum Aralbic—I1 mixed caustic ammonia with a filtered and 
boiling solution of gum arabic. I then mixed it with a solution 
of subnitrate of lead, likewise boiling hot. I took care not to add 
enough to precipitate the whole of the gum. J decanted off the 
liquid from the precipitate, which I washed repeatedly with boiling 
water. I then subjected it to pressure, and dried it in a vacuum, 
finally exposing it to the heat of 212°. 

When analyzed by combustion, the gummate of lead left for 
residue 38°25 per cent. of oxide of lead. It was therefore com- 
posed of 
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The oxygen of these 62-105 of oxide of lead is 4°44. To ob- 
tain a subgummate of lead I digested a solution of gum with oxide 
of lead. A subgummate was formed, very heavy and coherent ; 
but which could not be entirely separated from the gummy liquid. 
Of course 1 was unable to analyze it. 

0°648 of gummate of lead, equivalent to 0'4 of gum, produced 
by combustion 0:2297 of water, and 0°6!7 of carbonic acid, equi- 
yalent to 6°75 per cent. of hydrogen, and 41:956 of carbon. 

0:4 of gum arabic, in the state of a fine powder and dried in a 
vacuum at the temperature of 212°, produced by combustion 0-231 
water and 0°6196 of carbonic acid, equivalent to 6°788 per cent. 
of hydrogen and 41-906 of carbon. Hence it apppears, that dried 
gum arabic contains no water; for it is probable that gummate of 
lead cannot retain water with greater force than the other combina, 
tions having oxide of lead for their base, Gum arabic is then 
composed as follows : 
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But we see that gum arabic ought to contain 12) times as much 
water as the base by which it is saturated: for 4°44 x 12 = 53:28; 
This small difference ought to be ascribed to a small error in the 
analysis, or in the preparation of gummate of lead; which error is 
in the present case increased 12 fold in the calculation. But if 
gum arabic contain 12 atoms of oxygen-it must contain 13 of care 
bon and 24 of hydrogen, which make in 100 parts 
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This agrees very well with the result of direct experiments. Gum 
arabic then is 12 O + 13 C + 24 H. 

The analysis of Gay-Lussac and Thenard gave 6:93 hydrogen, 
42°23 carbon, and 50°84 oxygen. 

I ought to observe, that in my experiments, gum, whether pure 
or combined with oxide of lead, produced traces of nitric acid ; so 
that what in the analysis I considered as pure hydrogen, contains in 
fact a trace of the radicle of nitric acid; which, as is known, has 
the same capacity for oxygen that hydrogen has. 

Iam, however, far from pretending that gum arabic contains 
nitricum among its elements. It is more probable, that the forma- 
tion of the nitric acid is owing to the presence of a small quantity 
of vegetable albumen in the gum. Probably the excess of + of a 
per cent. of carbon obtained in the analysis, is owing to the same 
cause. 

Gum arabic, when incinerated, leaves a small quantity of ashes, 
the weight of which is very variable; and, of course, it cannot be 
considered as an essential constituent of the gum. So much the 
less, as both Vauquelin and Cruikshanks found that gum contained 
vegetable salts with a base of lime. ‘To see whether gum contained 
any secondary element, | endeavoured to separate it from gummate 
of lead. J found that this could not be accomplished either ky 
means of sulphuric acid, or sulphureted hydrogen ; for the disen- 
gaged gum causes the insoluble precipitates to pass through the 
filter, and it prevents them from being ever deposited. I therefore 
dissolved gummate of lead in acetic acid, and into the solution 1 
poured alcohol, which precipitated the gum. 1 washed the gum 
very well in alcohol, ‘This gum, being dried and burnt in a glass 
capsule, left oxide of lead, retained probably in the state of a 
super-gummate of lead. ‘The ashes were easily soluble in acetic 
acid, ‘The liquid being evaporated to dryness, and burnt, left sul- 
phate of lime, with traces of sulphate of potash, weighing together 
4 of a per cent. of the gum. But sulphuric acid constituting more 
than one half of these ashes, it appears that the small quantity of 
the radicles of the bases cannot be considered as of any value in the 
composition of gum arabic, 
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Thenard and Gay-Lussac obtained 2°4 per cent. of the gum in 
ashes, of which they kept an account in the exposition of the result 
of their-analysis of gum arabic. These ashes consisted chiefly of 
carbonate of Jime, the carbonic acid of which constituted nearly 
one per cent of the gum. No attention was paid to this; so that 
what they considered as 100 gum, was in reality 101. Such an 
error is too considerable to be neglected. 

Gum-in its ordinary state contains water; but this water is a 
hygroscopic substance, whose quantity varies according to the state 
of the hygrometer. I have found that gum in powder, dried in a 
vacuum at the temperature of 212, lost about 17 per cent. of 
water. From this we may conclude, that gum ought to contain a 
quantity of water, the oxygen in which is 3 that in the gum. I 
have not found that gum when dried slowly forms other combina- 
tions with water. : 

‘13. Potatoe Starch.—I took some potatoe starch, mixed it with 
a little water, and poured it by small portions at a time into boiling 
water, till I had obtained a solution of the requisite degree of con- 
sistency. I passed it through a linen cloth, and then mixed it with 
a boiling solution of subnitrate of lead, which I added in excess, 
and with which I digested the precipitate fora long time, that no 
part of the starch might remain uncombined. I then washed the 
precipitate by boiling it repeatedly in water, till that liquid ceased 
to take up any more subnitrate of lead. I then subjected it to , 
pressure, and dried it in a vacuum in the temperature of 212°. 
This amylate, when analyzed by combustion, left 28 per cent. of 
oxide of lead. Hence it is composed of 
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These 38°89 parts of oxide of lead contain 2°78 of oxygen. 

I endeavoured, likewise, to form an amylate containing more 
base. I found that such a compound exists, though I was not pos- 
sessed of any method of separating it in a state of purity. We 
form it by mixing ammonia with a boiling solution of starch, and. 
precipitating the mixture by a boiling solution of subnitrate of lead. 
But we cannot (unless by pure accident) find the point at which 
no neutral amylate.is formed, or no subnitrate of the last degree. 
A subamylate, which I endeavoured to obtain as near the point of 
supersaturation as possible, without being mixed with insoluble 
subnitrate, gave by combustion half its weight of oxide of lead ; 
so that it seems to contain the starch combined with three times as 
much base as in the neutral amylate. 

0°4 of starch, dried in a vacuum, gave by combustion 0°2405. 
water, and 0°6395 carbonic acid, equivalent to 7°064 per cent. of 
hydrogen, and 43°481 of carbon. 

0°555 of amylate of lead, equivalent to 0:4 of starch, produced 
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by combustion 0°239 water, and 0-643 carbonic acid, which gives 
us per cent. 7-023 hydrogen, and 43-724 carbon. It appears then 
that starch dried in a vacuum does not retain any water. . Potatve 
starch then is composed. of 
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But we find that in amylate of lead the starch contains 18 times 
as much oxygen as the base, and in the subamylate six times as 
much. For 2°78 x 18 = 50°04, which differs very little from 
49455. Starch then contains either six. or 18 atoms of oxygen. 
It is therefore composed of 6 O + 7 C + 13 H, or of 18Q + 
21C + 39H. According to this statement, its composition 
should be 
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This agrees well with the analytical result. 

Thenard and Gay-Lussac found wheat starch composed of 6°77 
hydrogen, 43°55 carbon, and 49°68 oxygen. 20 parts of starch, 
when incinerated in a platinum crucible, furnish 0°046 of ashes, 
consisting entirely of the earthy phosphates. Of course they ap- 
pear to have been only mechanically mixed with the starch; but if@ 
they be chemically combined, it is difficult to determine the rela- 
tion of their elementary atoms to those of the primary elements. 

Before finishing this first set of experiments on the chemical 
proportions in organic nature, I shall make some observations rela- 
tive tothe substances which have come under our review. 

As to the number of elementary atoms of which an organic atom 
is composed, it does not seem necessary that the most simple ratio 
between the elements should express that number. ‘Thus it does 
not seem necessary that an atom of starch ought to contain 6 O + 
7 C + 13H, or 26 elementary atoms ; it is just as possible that it 
contains three times that number, and that it is upon such a com- 
position that the proportion between the starch and oxide of Jead 
in the neutral amylate depends. In the same way, we may say, 
that gallic acid is composed of 30 + 6 C + 6H, and not of O + 
2C + 2H. The great number of elementary atoms combined in 
a compound atom does not constitute any objection to this conclu- 
sion; for if the atom of starch contains in fact 78 elementary 
atoms, we may, on the other side, point out in organic nature 
compound atoms of the second and third order, which contain a 
still greater number of elements. Thus the atom of crystallized 
alum contains one ator of potassium, two of aluminium, eight of 
sulphur, 80 of oxygen, and 96 of hydrogen, constituting altogether 
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187 elementary atoms: or, even supposing potash to contain only 
one atom of oxygen, the atom of crystallized alum will still con- 
tain 94 elementary atoms. 

The organic atoms must be much larger than those of the first 
order in organic nature: hence the reason why their capacity of 
saturation is in general so small. 

It is well known that sugar of milk and gum arabic form mucous 
acid when treated with nitric acid, while sugar and starch do not 
furnish any of this acid. In the two first the hydrogen has to the 
oxygen the same ratio as in water. ‘The two last contain hydrogen 
in excess. 


Sugar of milk is composed of........80 + 10C 4+ 16H 
Mucous acid:contains..............80+ 6C+4+10H 


If from the first you take 4 C + 6 H, you obtain the second. 
In the same manner, by taking from two atoms of gum arabic 4 C 
+ 9H, you will leave three atoms‘of mucous acid. As to sugar 
and starch, if you represent the first as containing 20 atoms of 
oxygen, and the last .as. containing 18 atoms, we shall find it im- 
possible to form mucous acid without taking away some atoms of 
oxygen. 

_ We may then form the idea that the organic atoms have a cer- 
tain mechanical structure, which enables us to deprive some of 
them of certain elementary atoms without altering the whole very 
much. In this way we remove certain atoms of sugar of milk, and 
there remains mucous acid. If we continue to remove,other atoms, 
this acid is likewise destroyed, and the whole reduced to the com- 
mon. products of the decomposition of the ternary oxides, namely, 
‘oxalic and malic acids. ,The construction of the atom of common 
_sugar is such that,,as soon as you take away the first elementary 
atom, it separates (so,to speak) into oxalic and malic acids. It is 
only by such a structure, that we can explain the different products 
from the action of nitric acid on ,the ternary oxides, composed of 
the same elements, and in proportions (stated in per cents.) but 
little different fiom each other. 

I am persuaded that an attempt to study the probabilities of the 
construction of organicatoms, nearly in the same way as Dr. Wol- 
laston endeavoured to represent the composition of boracite, by 
means of differently coloured balls—I am persuaded, I say, that 
such a study would be of the greatest importance, and might be 
even capable of correcting analysis ; as,apalysis might probably in- 
dicate a number of elementary atoms, incapable of forming any 
regular figure whatever. 

If we were acquainted with the composition of alcohol, and of 
several varieties of sugar, the theory of fermentation would follow 
as a consequence from this knowledge. It is natural to suppose 
that fermentation is a very simple operation, and that it connects 
merely in the formation of carbonic acid-gas, from the carbon of 
the sugar uniting partly with the oxygen of the sugar, and partly 
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with that of the water, the hydrogen of which combines with the 
rest of the sugar, and forms alcohol. 

In my memoir On the Cause of Chemical Proportions, I men- 
tioned organic substances as of a composition difficult to be ex- 
plained by the views of the corpuscular theory. We see that in 
proportion as we study organic nature these difficulties disappear 5 
and in the present state of our knowledge the corpuscular theory is 
the only one which puts it in our power to explain the composition 
of organic atoms in a satisfactory manner. I shall probably discuss 
the subject more at large hereafter ; when furnished with a greater 
number of experiments I shall be able to speak about it with 
more confidence. 


ARTICLE ‘Iv. 


An Essay on the Shapes, Dimensions, and Positions of the Spaces, 
in the Earth which are called Rents, and the Arrangement of the 
Matter in them. By Mr. John B. Longmire. 


(Continued from p. 92.) 


The Arrangement of the Matter in Bended-Talular Rents. 


Tue most of bended-tabular rents contain matter which is 
similar to that of the formation in which they exist ; but some of 
them contain matter very different to it. Hence in treating of the 
matter in these rents, a very natural arrangement is to divide them 
‘into such as contain matter which proceeded from that contiguous 
to them, and such as have been filled with matter that entered 
them at the earth’s surface. Again, as the matter in all bended- 
tabular rents which contain matter similar to that of the formation 
in which they exist is arranged in the shape of tabular masses 
accompanied with crystals; and sometimes with variously shaped 
masses confusedly mixed together; and as all the rents which con- 
‘tain tabular masses contain earthy tabular masses, but only some of 
‘them metallic tabular masses, I divide them into those which con- 
‘tain earthy, and into those which contain earthy and metallic 
tabular masses. j 

FIRST DIVISION, 


The Arrangement of that Matier in Bended-Tabular Rents which 
has proceeded from the Matter on the Sides of these Rents. 


1. Of the Matter in Rents containing only Earthy-Tabular 
' Masses. 

In bended-tabular rents filled with earthy matter only, but which 

has proceeded from the matter of the formation in which these 

Tents exist, two sorts of earthy-tabular masses are found. The 


$2 


t 


- 


~~, 


276 - An Essay on Rents. [Aprit, 


masses of one sort vary in denomination as do the strata; ‘but those. 
of the other are generally of one denomination throughout a rent, 
and their arrangement is very different from that of the first. sort. 
These masses I divide, for reasons which will afterwards appear, into 
the first-formed and second-formed tabular masses. 


Of the First-Formed Tabular Masses. 


The first-formed tabular masses are known by the names of vein- 
stones, ribs, walls, &c. In the parts of these rents where’ the 
first-formed tabular masses exist very regularly arranged, the fol- 
lowing order is observed. If A A 1, fig. 1, Plate XXXIJE, be a 
stratum of coal, in the rent HI a tabular mass of coal G is so situated 
that its under side md lies between two lines d, m, one parallel to 
and opposite the line which joins the surfaces of separation le to 
the under side e f, and the other parallel to and opposite the line Z, 
and its upper side a2 is similarly disposed towards the lines /, A, as 
is its under side towards the lines e,/. If the stratum BB 1 be 
slate-clay, it has a tabular mass of slate-clay m in the rent, similarly 
situated with respect to it, as the mass G is to the stratum AA 1; 
the stratum C, and every other stratum in the rent above the stratum 
A, has a tabular mass arranged in the same manner as the masses 
G O; and the strata D, K, F, and all the strata below them, 
have tabular masses h, g, r, &e. which are similarly disposed. But 
all the masses differ as much from one another in external charac- 
ters, as the strata from which they proceed differ from one another. 

The arrangement of the first-formed tabulat masses is seldom so 
regular as it is here represented: for sometimes there are many 
small tabular masses between the surfaces of separation of the strata, 
as fe, fig. 2, represents. These masses are sometimes at great 
distances from one another, in the horizontal direction of the rent, 
and very small; but as we proceed horizontally towards the centre 
of the masses, as in the direction a l, they increase in dimensions, 
and at the centre, as at 4, there is one large mass, which perhaps 
fills the whole height, and a considerable distance horizontally. 
Beyond this mass they decrease in dimensions, and as the distance 
from it increases, the distance from one another increases also ; till 
at last they become what miners aptly call ‘‘ grimings.” Beyond 
this place, as beyond c, we find no more of these masses for a con- 
siderable distance cd; they then begin again, increase and decrease 
in magnitude as before. 

The arrangement of the first-formed masses, as just described, is 
very perfect in all small rents of this shape ; but in the larger it is 
seldom perfect. 

The first-formed tabular masses, as I said before, resemble the 
matter contiguous to the rents in which they are situated ; so. that 
in the coal formation they consist of alternations of coal, slate- 
elay, white sand-stone, &c.; in the red, and white sand-stone, of 
red and white sand-stone; in lime-stone, of lime-stone; and in 
granite, gneis, sienite, &c. of these rocks respectively. . 
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When we see these tabular masses lying in a rent of the coal 
formation, between the surfaces of separation of the strata on the 
sides of that rent whose matter is the same as theirs; when in 
addition we recollect, as before stated, that these masses in granitic 
rents are granite, &c. we are irresistibly led to the conclusion that 
these masses are a part of the matter which existed in the forma- 
tions before these rents took place ; because had they proceeded 
either from above or below, they could not have assumed their 
present “ highly inclined positions ;” nor is it probable that they 
would be similar to the matter near the rents; and it is still less 
probable that where the matter of a formation consists of strata of 
different denominations, these masses would lie close to strata 
whose denominations are similar to theirs. These remarks are 
sufficiently conclusive: but there is one fact still which gives them 
greater weight, and that is, that parts of the coal from which these 
masses are supposed to proceed, are wanting to such distances from 
these rents, that the area of the parts wanted is about equal to that 
of the large masses in the rents. Therefore I think the position, 
that the matter thus arranged in rents proceeds from the matter 
which is contiguous to them, is fully proved. 

The process by which these masses have acquired their present 
situations and positions may have been similar to that which is 
described as follows. After the formation of the separated surfaces 
of the stratum in which the lowest extremity of a rent is situated, 
the parts of that stratum which were still in a fluid state passed 
naturally into the rent, or were forced into it by the incumbent 
weight as the rent gradually increased in width. Several parts of 
the strata close to the rent would be fluid, therefore near the whole 
of it was filled opposite these parts ; in other parts only small por- 
tions of the strata were fluid, of course only small parts entered the 
- rent; and in other parts the strata were sufficiently solid to resist the 
weight of the incumbent matter, so that from these parts no matter | 
was forced into the rent. It is easy to conceive that such a modifi- 
cation in the arrangement of the masses as that already described 
would take place in this manner. From the angular position of the 
masses in a bended-tabular rent, and from the other phenomena 
already described respecting them, 1 deduce the formation of the 
rent in the stratum opposite its lowest extremity so long before its 
commencement in the second stratum as to allow the matter which 
entered the rent from the lowest stratum to be so much conso- 
lidated, that it would retain its position as the rent continued to 
widen, and would support the fluid matter which rested on it when 
the formation of the rent in the second stratum from the bottom 
commenced; and the commencement of the rent’s formation in 
every stratum, reckoning upwards, before its commencement in 
that stratum which rests on it, such a length of time as I have 
mentioned to take place between the commencement of the rent’s 
formation in the lowest stratum, and of its commencement in that 
stratum which lies on it. 

G 
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The foregoing description of the first-formed tabular masses, and 
their mode of arrangement, is of a general application: but many 
modifying circumstances are to be taken into the question in giving 
an account of all the variations in their arrangement; but a de- 
scription of them would be too long for this essay. 


Of the Second-Formed Earthy-Tabular Masses. 


The second-formed tabular masses are known by the names of 
sticking, dowk, flookans, &c. ‘These masses always resemble the 
soiter parts of the matter contiguous to the bended-tabular rents ; 
and consist chiefly of that part of it which is the easiest suspended 
mechanically in water. They, therefore, generally contain a large 
portion of clay. In the coal formation they resemble slate-clay, 
alum-slate, &c,; but in general they are much softer, and some- 
times have the consistence of common clay. I have never met 
with them in lime-stone but in Derbyshire, and there they have 
proceeded from the slate-clay which lies on the lime-stone. In 
granite, gneis, and sienite, they consist of soft, greyish, greenish, 
or yellowish-white clayey matter, just as the colour of the felspar of 
these rocks may vary. In serpentine they sometimes constitute the 
substance called soap-rock, In Cornwall they are called flookans ; 
and Price describes a flookan, in his Mineralogia Cornubiensis, 
“ as a tenacious and glutinous earth or clay, that sometimes runs 
withoutside some veins, immediately between either wall of the 
lode and the lode itself, and more frequently adhering to the hang- 
ing or superior.wall, and sometimes mixed in and throughout the 
lode itself.” 

The second-formed tabular masses are generally situated between 
the upper side of the rent and the first-formed tabular masses, and 
sometimes between these masses and the lower side of the rent. 
They lie parallel and close to the sides, and never stretch across the . 
rent, like the first-formed tabular masses, except when they change 
from one side to another, which is very seldom, ‘The unshaded 
parts a, l, c, d, e, fig. 3, represent these masses. They do not 
continue the whole length of a rent, but are frequently interrupted 
by the first-formed masses, and by the closing of the sides of a rent. 
Hence the spaces in the rents which contain these masses are of 
tabular shapes, which are of various figures and dimensions. ‘These 
spaces are generally connected together by channels, which, are 
sometimes very small, But although the greatest part of the 
matter is arranged in tabular masses which lie near the sides of 
these rents, yet the rest has adapted itself to every inequality in the 
surfaces of the first-formed tabular masses, and to those in the sides 
of the rents ; and has also completely filled every cavity in the first- 
formed masses, and in the matter contiguous to the, rents, to which 
they could gain access. f 

As the nature and position of the second-formed are so different 
to those of the first-formed tabular masses, these masses could not 
both acquire their situations at the same time ; but as the former 
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_have adapted themselves to the inequalitiesof the latter, those must 
have been in a fluid state when these were solid. Hence the first 
obtained their situations after the second sort of masses. With the 
help of these observations, it is easy, to account for the forming 
cause of the second-formed tabular masses. As the bended tabular 
rent continued to increase in height and width, fluid matter entered, 
it, and the first-formed tabular masses were produced in the manner 
already described; but after a certain length of time, no more 
matter was separated from that contiguous to the rent; yet by) the 
contraction of this matter, the rent continued to widen, and the 
first-formed masses contracted also, so that hollow spaces were 
formed in it. ‘These spaces could not lie without some interrup- 
tions as to their existence opposite the whole of the superficial area 
of arent; because some of the first-formed masses must lie against 
the sides of the rent, to retain their situations, and to support 
others which did not resf against the sides. The spaces so formed 
were gradually and slowly filled up in the manner of a clayey sedi- 
ment, and thus produced the second-formed tabular masses. 


2. Of the Matter in Rents containing Earthy and. Metallic- 
Tabular Masses, 


The arrangement of the earthy-tabular masses in rents which 
contain metallic-tabular masses is the same in every respect as in 
rents filled only. with earthy-tabular. masses, with the. addition of 
being associated with the metallic masses which are found, some- 
times on the sides and middle of the rent, and which are subject to 
the same variation of thickness, and want of continuity, as. the 
earthy-tabular masses, There is one circumstance in the arrange- 
ment of metallic matter which is peculiar to formations consisting 
of alternating strata of different denominations. The. metallic 
masses are not found in rents opposite strata.of every denomination, 
but only opposite one or two. ‘Thus, in the mining district round 
Alston, in Cumberland, the strata consist) of white. sand-stone, 
lime-stone, coal, slate-clay, &c. ; but,the lead ore is only found in 
lime-stone and sand-stone, and never opposite the. rest; except 
when the fiist-formed masses, of lime-stone. or sand-stone are 
situated in a rent, a little lower. than the strata from. which they 
proceed ; then they sometimes have masses of lead ore adhering to 
them; and when the lead ore is found in small masses mixed 
throughout similar masses of lime-stone, sand-stone, and clay-slate, 
it is sometimes lying opposite the clay-slate strata; but here 
it is evident, from the lime-stone and sand-stone masses which 
accompany it, that it has fallen from opposite the lime-stone and 
sand-stone strata. The same. peculiarity takes place in the Derby- 

Shire mines. ‘There the lead ore is found only.opposite.the lime- 
stone, and not opposite the amygdaloid, or the slate-clay, strata, 
except when accompanied with lime-stone masses. 

As-there are no metallic strata opposite most of the bended= 
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tabular rents from which the metallic matter could proceed, and 
as the arrangement of this matter in these rents is such as to show 
most distinctly that it has not been deposited from a solvent which 
might once cover the earth, nor has been forced into its present 
situation from below in a fluid state ; so its existence in these rents 
embarrasses very much the speculator on the source of the matter in 
them. But as the metallic masses are associated with the earthy, 
which I have shown to proceed from the contiguous matter, I 
would be very much inclined tosuppose that the metallic matter has 
the same source. But although the mechanical part of the process 
admits of proof, yet the chemical part is difficult to reconcile with 
the present principles of chemistry. Still, however, from my 
knowledge of the mutual arrangements of the earthy and metallic- 
tabular masses, I will venture to hazard the conjecture, that some 
profound chemist will discover much nearer relations between the 
internal properties of metallic and earthy matter than we are at 
present aware of. 


SECOND DIVISION, 


The Arrangement of that Matter in Bended-Talbular Rents which 
entered them at the Earth's Surface. 


Although the matter in the most of bended-tabular rents is 
similar to, and has proceeded from, that in which they are situated, 
yet into some of them it has entered from the earth’s surface, in 
either a fluid or a solid state. 

The matter which entered these rents from above in a fluid state 
is green-stone, basalt, porphyry-slate, &c. Many of the rents so 
filled contain throughout matter of one denomination ; but a few of 
them of two or three denominations. Kents filled from above with 
the matter of green-stone, basalt, &c. are frequently found in the 
coal, red, and white sand-stone formations, and are abundant in 
many parts of Scotland, in these and some other formations. 

When the rents so filled were formed, the matter in which they 
are situated was so near its present state of solidity that no matter 
from that source could be forced into them by the incumbent 
weight. They, therefore, remained empty, till fluid substances, 
by a part of which they are filled, travelled over them to take their 
situations in lower parts of the same formations, or in others which 
are on lower levels; and in doing so, matter. entercd, and then 
filled them to the earth’s surface. 

Bended-tabular rents, filled with matter which entered them in a 
solid state, contain clay, sand, gravel, and stones, either separate 
or mixed together. A few of them are found in almost every for- 
mation of coal. Such rents were formed at the same time as those 
containing green-stone, &c, ; but as these fluid substances did not 
travel over them, they remained empty till filled by the process 
which produced the alluvial matter, by a part of which they are 
filled. 
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Of the Siraight-Talular Rent. 


This rent is straight in both directions. Hence its name. Its 
position is always at right angles to that of the strata. Hence it is 
generally either perpendicular, or angular with a great ratio of 
angularity, or approaching nearly to a perpendicular line. ‘There is 
no alteration in the position of the strata contiguous to it, as any 
stratum on one side is opposite its corresponding part on the other, 
This is a circumstance that at first sight distinguishes it from the 
bended-tabular rent. It is filled with matter that entered it from 
above ; such as the matter of green-stone, basalt, &c. or clay, 
stones, sand, and gravel. j ; 

This rent was formed when the earth’s matter was so near its 
present state of solidity, that the zequality in its contraction was so 
very small as not to be discernible. Hence we find the strata on 
the same level on both sides of it. 

The cylindrical and ovalar rents I will not at present describe, as 
they are not very important phenomena in a geognostic point of 
view. [hey are very well described in William’s Mineral King- 
dom, under the names of pipe and flat veins. | 

In my next communication I will describe the junctions of 
tabular rents one with another. 


aioe 


Errata in Mr. Longmire’s first Communication on Rents. 


Read as follows the sentence which begins on the 42d line of the 84th page ;— 
“And Professor Jameson mentions two near Freyberg, in Germany; one of 
which is more than four miles in its horizontal direction, and the other more than 
ten miles in this direction.” 

The letter w in fig. 1, Plate XXTX., ought to have been placed close to the 
highest extremity of the rent, v, w, h. 

{n fig. 3 of the same plate some letters are misplaced: these, however, will be 
best corrected by repeating the figure in a future plate. 


ARTICLE V. 


Experiments upon Green Uran Mica, with a view to its Chemical 
Analysis. By the Rev. W. Gregor. 


Any general account of the external character and appearance of 
a mineral that is so well known would be superfluous. A. scientific 
description, that can be useful or interesting, must be left to the 
experienced crystallographer. 

The subject of the following observations was raised in the 
copper-mine called Gunnis Lake, in the eastern extremity of the 
county of Cornwall. ‘ 

The crystalline laminz are, in general, very free from extraneous 
substances, Small fragments of quartz, however, and a bight ochrey 


282 Experiments upon Green Uran Mica, [Apriz, 


matter, easily separable by washing, are sometimes found adhering 
in small quantities to them. 

The purest pieces were carefully selected for experiment. 

The specific gravity of this fossil, taken at the temp. 52 of Fahr, 
was 3 3. 

A portion of it, reduced to a fine powder, was exposed, in a 
small glass retort, to an open fire. A dew soon collected on the 
neck of the retort, and) passed into the receiver. It, was pure 
water. 

100 grains, that had been exposed to a low red heat for ten 
minutes in a platinum crucible, weighed whilst still warm = 84°6.. 
The mineral, therefore, had lost 15°4 per cent. Another portion 
exposed to a stronger heat for one hour was diminished, in respect 
of weight, very nearly in the same proportion. 

The mineral, after ignition had lost its. brillianey, and had 
assumed the appearance of fine brass) filings. 100 grains, which 
had. not been ignited, in the state of a fine-powder, were put into 
amatrass, and covered with pure nitric acid, moderately diluted 
with water. The acid produced no effervescence, and whilst it was 
unaided by heat, it seemed to act very feebly upon the mineral for 
many hours. ‘The vessel was then placed in a digesting heat. Yet 
the solution proceeded very slowly, and was frequently interrupted 
by the deposition of a green crust, which from time to time covered 
the bottom of the vessel, and protected the mass from the action of 
the acid. Boiling water produced little or no change on this crust. 
It became necessary, therefore, repeatedly to add fresh portions of 
nitric acid in order to dissolve it. At last, by means of an excess 
of acid, a solution of the mineral was effected, except a very small 
quantity of residuary matter, which after ignition = O-1 gr. It 
was a mixture of quartz and oxide of iron; and as it was extra- 
neous, I dissolved an equal quantity (0°1 gr.) of pure uran mica in 
nitric acid, and added the solution to the former one. 

The solution was light green. Inow poured into it ammonia in 
excess, which separated a yellowish-white matter. The blue super- 
natant fluid was carefully poured off from the subsided precipitate, 
and fresh portions of ammonia were repeatedly supplied, and the 
matrass containing it was from time to time shaken, and at last 
exposed to a digesting heat. jy 

When the last eflusions of ammonia, aided by the heat of the 
sand-bath, showed not the slightest indications of copper, but were 
poured offabsolutely colourless,* the undissolved matter was mixed 
with distilled water, and thrown upon. a filter, and sufficiently 
edulcorated. What was thus separated by the filter was gradually 


* When in a former analysis T operated upon the same quantity of uran mica 
which had beenignited, I found that the last portions of ammonia, when they had 
ceased to be tinged blne; became of an opal hue, and that a considerable quantity 
of distilled water passed through the filter before it became perfectly transparent. 
i this case nearly two per cent, of uran oxide were suspended by the ammonia, 

Jj 
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_ dried, collected, and ignited. It was weighed whilst stl warnm,. 
and it amounted to 74°9 grains, It was of a light yellow colour (A), 
This I had reason to consider as oxide of uranium ; but subsequent 
experiments proved that this amount must be subjected to some 
slight corrections. 

_ AI. The ammoniacal solution of copper, with the water of edul- 
coration, was evaporated gradually to dryness ;* and with a view of 

» ascertaining whether it contained any of the oxide of uranium, I 

redissolved the mass, which remained, in nitric acid, and treated 
the solution, as before, with ammonia. A very small quantity of 
yellowish-white matter remained undissolved, which after ignition 
= 0-2. It was oxide of uranium, and must therefore be added to 
749. TS 

The ammoniacal solution of copper was now evaporated to dry- 
ness, again dissolved in nitric acid, and boiled with liquid potash, 
_ which precipitated the copper in the state of oxide, which after 
ignition, = 7°65. 
Ill. The 74:9 gr. of supposed oxide of uranium. were moistened 
with, distilled water, and some fest sulphuric acid was gradually 
poured upon the mass, and the vessel containing it was placed ia 
warm sand, ‘The mass soon became dark green, and. resembled in 
consistency, as wel] as in intensity of colour, the pigment called 
sap-green, when suspended in water. What the acid) had not dis- 
solved appeared gelatinous ; and when warm water was poured upon, 
it, and it was stirred with a glass rod, it separated into lumps some- 
what resembling spermaceti. They were encompassed. by a greenish; 
fluid, and reguired repeated effusions. of sulphuric acid for their 
solution. A greenish-white matter resisted the acid. It was care- 
fully collected, dried, and ignited ; it = 0°6, treated with carbonate 
of soda, in a platinum crucible, and subsequently with nitric acid, 
fi &c. It proved to consist chiefly of oxide of uranium, with a very 
small portion of oxide of lead, too small, indeed, to admit of being 
‘accurately weighed. + Upon dropping ammonia into the solution of 
the oxide of uranium, which I had etfected by means of sulphuric 
$f acid, | was surprised to find that it was tinged bloe, indicating 
thereby the presence of copper. The same. process with, ammonia, 

hefore detailed, was repeated, except that at last the copper was 
_ dissolved in sulphuric acid, and! separated in a metallic state by a 
cylinder of zinc. The copper thus obtained, after having heen 
edulcorated, and shaken with very dilute muriatic acid, and care- 
fully dried, weighed 0:5, which, with the accession of oxygen in 
the ratio of 25 per cent., is equivalent to 0 62 of oxide. .'The 
74°9 grains of supposed uran oxide must therefore be diminished 
by the subtraction of 0°62 of oxide of copper = 74:28, which, 


—* Ina former experiment upon 100 gr, of this mineral IY evaporated the 
Cupreous ammoniac to dryness, and exposed the dry mass ta, a red teat, but I 
could not detect the slightest trace either of potash or soda, 

- t Inmy former analysis I detected a small quantity of oxide of lead also, 


/ 
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with the accession of 0:2 of uran oxide, that was mixed with the 
copper in the ammoniacal solution, will constitute the whole 
amount of uran oxide 74:48. The 7°65 grs. of copper must be 
increased by 0°62 = 8°27. 


After the last separation of copper, I could not by any methods — 


discover any substance in the residuum but oxide of uranium. The 
relative amount of the several ingredients of uran mica stated, at 
one place of decimals, will be as follows :— 


Oxide of uranium, with a trace of oxide of lead... 74°4 
Oxide of coppers dvr. sso GMM oic4)k Gis, Kies wild Able 


Water |. ovat ta de ORS as wheia) a) Sey aab ave ae 
Loss © 0.0 & b\qghie Sonat oie heREOTR BOe aus e ere cbs she alaleele g 
100 


This statement agrees so very nearly with the result of a former 
analysis of the same quantity of uran mica, that ] do not think it 
necessary to set down the average mean of the two operations. 


The copper exists in this fossil in a much larger proportion than — 


it was conceived to be. 


I should not, probably, lay much stress upon the minute quantity 


of oxide of lead which I found in this fossil, if I had not recol- 
lected that 1 had some years ago detected the same oxide as more 
decidedly constituting an ingredient of the yellow wran mica. 

The ease with which this fossil parts with its water in a low red 
heat is a circumstance that will probably prevent its being denomi- 
nated a hydrate of uranium and copper. 

Creed, Feb. 27, 1815. W. Grecor. — 
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JULY. 

UL eet Se eee 
Date. Wind. Rain, Observations, 
1814, 

July 1 Var. 0:01 Light rain, morn; fair day, 
2 Ditto — Fair. i 
3 Ditto — Ditto. 
4 Ditto — Cloudy morn; fair day. 
5 Ditto —_— Fair, 
6 Ditto _— Ditto. — 
7 Ws WwW O15 Cloudy; light rain. 
8 SSW Light rain, morn; cloudy day. 
9 Ditto Cloudy, 
10} bs] Fair, 
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Date. > Wind, Rain. Observations, 
1814, 
July 11 Wto NW Fair. 
12 Var. Ditto. 
13 NW Ditto day; cloudy at night. 
4 Ditte ; 1-02 5 Cloudy day; light rain at night. 
15 SW to SE Cloudy morn; heavy rain, afternoon, 
~ 16 NW Cloudy morn; fair eve. 
17 ss W Fair morn; misty eve, 
18 NW Cloudy and fair; ditto, eve. 
ig S to W 036, |Fair morn; heavy showers, eve. 
20; SSW to NW Fair. 
21 Wwsw 0-01 Fair morn; misty eve. 
22 Ditto Fair, 
3 Sto E Ditto. 
24 E Ditto ; high wind, 
25 S Cloudy and fair; sultry, 
26 Sto E Ditto; light rain, morn. 
27 ENE to E 0°43 Ditto, ditto, 
28 ESE Heavy rain, morn; cloudy eve. 
P ; High wind; shower, morn; fair noon 
29/SWto WNW] 0-05 § fees , i ; 
30 NNW Cloudy and fair, 
~ 31 StoNE Fair day; cloudy at night. 
2°03 Inches rain. 
Wind, 
Barometer: Greatest height,..........+0+.. 30°22 inches E 
TRON, Sedeand tes Osac el Siaios 5 29:60 NW 
PAEMNY os Aanida waist se'a vis oe 2a O1T 
Thermometer : Greatest height...........++++- 76° EB). 
Lowest ....... Wipweacnmnc-so~ AT Var, 
¥ . a Ceetetec one te. GS'SE 
cs AUGUST. 
Auz. WNW to W Cloudy and fair. 
) Fair. 
WNW Misty morn; fair day. 
$s ‘ o-l9 5 Fog, morn; fair day ; light rain, night, 
Showers, and high wind, 


High wind; heavy ditto morn; cloudy 

and fair day. ~ 
Ditto; cloudy morn ; showers, eve. 
Ditto; showery day. 


Ditto 0-12 |Ditto; cloudy morn; showers, eve, 
10) NW t Showers, morn; cloudy eve, 
ae 9. W' Cloudy and fair, 
| WsSWw Misty mora; fair day. 
13) SWto NW 0-20 Light rain, morn; cloudy and fair. 
M4/WSW to NW 0-2) § Ditto, morn; fair afternoon, 
5} Wsw ‘ Slahowere 
16 NW Cloudy and fair. 
7 Wwsw 0°20) 2\/Misty; light rain. 
iE WNW Ditto, morn; cloudy and fair eve, 
iy NW 0-09 Cloudy morn; showers, noon; fair eve. 

- “RU SW wS O86 Showery day; high wind, eve, 


Fog, morn; cloudy and light rain, 
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Date. Wind. Rain. Observations, 
1814. 
Aug. 22) ENE to SE 0-01  {Cloudy, and a shower. 
23 S to S W. 0-49 Heavy rain, morn; fair afternoon, 
24 Ss 0°06 Shower, morn; ditto, ditto. 
25 Na INT VY: 0-09 Cloudy, and showers. 
26 NNW Ditto, and fair. 
27 Ditto Ditto, ditto. 
28 Var. ¢ Ditto, ditto. 
29 Ditto Fair. 
30 Ditto 0-01 ; i morn; fair afternoon; shower at 
31 Ditto Fog, morn: fair day. 
2°84 Inches rain. 
Wind, 
Barometer: Greatest height..........++.... 30°29 inches Var. 
DOWER Gs atm sie gnsette ts chic ee pp Oe s 
MGI a pclae ac A eae - Bernsen 29-993 
Thermometer: Greatest height............ AGS Eee! iy Ww 
ft VOWS ick ae tinasran vis qos dsj 20 sw 
1 ae aed Magen <1at<ja'sefe GIS 
SEPTEMBER. 
Sept. 1 E Fair. 
2 EN E Ditto, 
3 Ditto Ditto. 
A Ditto Ditto. 
5 Var. Fog, morn; fair day. 
.6 wn Ww Ditto, ditto; cloudy at night. 
qT NW 0°10 Showers, 
8 ENEtoS Cloudy and fair, 
9 Var. Fair, = 
4 Ditto; very dark clouds in the E. and §, E, 
10 Ditto 5 at tient 
il ENE Fair. 
12 Var. Misty morn; fair afternoon, 
13 NE Fair. 
14 E Ditto. 
15 E Ditto; high wind. 
16 E Ditto. 
17 E Ditto. 
18} Sto ENE Ditto, morn; cloudy eve. 
19 SSE Fair. 
20 Ss : 0-10 ; Cloudy, aud ashower. 
21/5 SW to WS W Bair morn ; showers, afternoon, 
22 ws W Cloudy and fair. 
23; SW toSS W 0°23 Heavy showers. 
24) SSE to N W 0:92 Heayy rain, morn; showery day. 
25 SSW Fair day ; cloudy at night. 

. ! A gale of wind, and heavy rain, morn; 
= a ah ; hail and thunder storm at night, 
271; SW toSE 0°05 A shower, morn; fair day. 

28 Var. 0-02 Misty morn; fair day, 
29 ENE High wind; cloudy. 
30 Ditto Ditto, ditto; ditto. 

: 1:99 Inch rain. 
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Wind. 
Barometer: Greatest height................-30'32 inches E 
Lowest ..... crs COLn er Ene 29°53 NW 
Mean: ..3:'3- Boo Toe. dnosdmcocwe: ales 
Thermometer: Greatest height ................ TA® SiSE 
TO West 4 s sjebla en Voye aes octen oe Al NE 
MEGH > o aah c asioisiekt epi: » eevee tara, Opt 
OCTOBER. 
Date. Wind. Rain. Observations. 
1814, 
Oct. 1 ENE Very high wind; cloudy and fair. 
-2 Ditto High*wind ; ditto, 
3 Ditto Ditto; fair. 
4 E Fair. 
5 Ditto Fog, morn; fair day, 
6 Eto NNW Cloudy and fair. 
7] NWtoNE Fog, morn; fair day. 
8 Var. Fair. 
9 NE Ditto. 
‘ Hoar frost, for, and fair morn; cloud 
10 Fito § afternoon. ‘ 4 
ll SSW . |Bigh wind; cloudy, 
12 Sto ESE 0-21 Ditto; showery. 
13 SE 4 0°37 Ditto; showers a€ night. 
M4/ESEto WNW ; Ditto; showery day. 
: Fair morn; high ‘wind, and showers 
15 W to § 0:40 afternoon. E . , 
16 WNW Fair morn ; cloudy afternoon, 
17 ~ 0:28 Showery morn; heavy rain at night, 
18} SSW to Var. 0:38 High wind, and very heavy showers, 
19 NW 0-28 Ditto, ditto, and hail ditto. 
20 WN W Ditto; fair morn; cloudy eve. 
21 Var. Fog, morn; fair day; cloudy at night, 
22 WNW Fog, ditto; showery eve, 
23 NW 0°31 High wind; showery. 
204] ENEtoSE 0-42 § ag a storm, and heavy rain, at 
25 WNW 0°48 Heavy showers, with hail. 
26 ENE Fog, and fair morn; cloudy eve. 
27 Var, Ditto, ditto, ditto, 
28 Ditto 0°30 = |Showery day. 
29 Diito 0-32 { Ditto. 
30 ESE Ditto, 
31 E 0°22 Ditto ; high wind. 
3:97 Inches rain, 
Pind. 
Barometer: Greatest height.............- .. 30°21 inches E 
WER CAI Ci videncecces, SPOT NW 
MEAD FIER IN TIT U. cone cccevce 29 TUL 
Thermometer: Greatest height ........... vies» Gar Var, 
LOWOEE. Ween s vce ccvvess OD E 


Mean ... 


teen eee 


seseesee, 49°954 
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Date. Wind. Rain, Observations. 
i814, : ; 
Nov. lj, ENE High wind; cloudy, 
2 Ditto Ditto, ditto. 
3 Ditto Ditto, ditto. 
F 4 Ditto Ditto ; cloudy and fair, 
5 Var, Cloudy. 
“6 N W to N Hoar frost ; fog, morn; fair day. 
1] ENF to.NW 0-18 5 Cloudy ; showers at night, 
8 NW : High wind ; showery day. 
9 NW Cloudy. 
10 NNEto E Hoar frost ; fair. 
1] W to SW 0-05 Ditto; misty morn; storm at night. 
12 WNW 0-17 5 High wind, and showers. 
13 WNW : : Showers, 
14 Ditto 0-05 ; Cloudy day; light rain, eve. 
15 SW é Misty day. 
16 wnw 0:35 Heavy showers; fair eve. 
17 ws W |Misty day. 
18| SSW toN W 0-31 ia morning; showery afternoon, 
1g NW ‘ Fog, ditto ; ditto. “ 
20| NW to NNE Cloudy and fair day ; fair at night. 
31! NWtoNE Boar frost; fog, morn; fair day. 
22| NEto SSE 0-18 Ditto; high wind and showers. 
23; SEto ENE Cloudy. 
24 StoSW : 1-02 , Ditto, morn; heavy rain, afternoon, 
25 SW to W Misty morn; showers, afternoon, 
26 NW 0-17 |High wind, and showers, 
27 Eto NW O14 Ditto, ditto. 
28 Var. 0:37 1) patina morn; heavy rain, after- 
29) W te WN W Ditto, and high wind, 
30 N W 0-16 Showers, 
3:15 Inches rain. 
Wind. 
Barometer: Greatest height......: Ap este 30°36 inches E 
WOWESE. sores is co's ¥ avalos Are seecee 29-93 N WwW 
: iy U1 Wepre Fea alee Pipe epic 29°77} 
Thermometer : Greatest height..............+- 54° SSW 
TROWeSt Loe sec o- na waiaeicisa> cvs 24 NE 
DVCAM Yo cin sbycis win eye's sei es 43°3 
DECEMBER. 
Dec. T | NW 0:05 Fair morn; showery afternoon. 
2 ENE Hoar frost; fog, morn; cloudy day. 
. * Ditto, ditto; cloudy and fair day; high 
S(ENE to SSE ‘| wind at night. ‘ , : 
4| WNW to NW 0°67 Heavy showers. 
5 NW 0:08 Showers, 
6 ENE toS Hoar frost; fair mern; cloudy afternoon. 
7 NW to W 0°61 high wind, and heavy showers. 
S| StoSW { 040 = [Ditto;a-vet day. 
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Date. Wind. Rain. Observations, 
1814. 
Dec. 9|IW NW to ENE ‘ 0°51 5 Showers. 
10 SE to W A wet day; high wind. 
ll WtoSW 0-31 Ditto. 
12} SS Wto SW 0°35 Ditto, and violent storm. 
13} SWto WSW ‘ 0-42 § A storm; showery. 
14 5 sed Ditto, ditto. 
15 0°25 Ditto, ditto. 
16 aes ‘ 0-28 in A violent ditto, ditte; 
17} SSWtoS W A storm, ditto. 
is}; SW to SSW A high wind; thick weather. 
19 SW to NW Showers, 
20 E 0-41 Thick weather, and showers, morn; 
cloudy afternoon. 
21 ESE A storm, showers, and sleet, 
22] Ditto “ NE 1-06 Heavy rain; fair at night. 
23 Showers, morn ; 3; cloudy day. 
24 E N E > Cloudy, with light rain, 
25 NNE 0-17 Hoar frost ; cloudy day. 
26|NN W to ESE Ditto, Witla « ; showers of sleet. 
27 Var. at S. 0-60 Heavy showers, 
28 Ditto at N Cloudy day. 
29 Ditto 0-32 Steady rain, morn; misty eve, 
30 Sto NW 0-41 Showers, morn; fair eve. 
31 NW to SE Cloudy and fair day. 
6°70 Inches rain, 
Wind. 
Barometer; Greatest height .......... oebines 30°19 inches SE 
Lowest.) sssiatiee. 210,00 d 8s o cle 099g 25 SO Var. 
1 a hs Serre Speen oosees 29°688 
Thermometer: Greatest height................ 54° SW 
BOWES. yoprie sis'a0 <0 a5 fsa 28 NNW 
1 eae By a WS 


Artic.e VII. 


Magnetical and Astronomical Observations at Hackney Wick. 


Latitude, 51° $2‘ 40°83" North. 


March 14, Immersion of ¢£ Ceti.. 
Mar. 14, Immersion of Jupiter's 
it BATCUICS’, pisos daccvane¥2 


Vor. V. N° IV. 


By Col. Beaufoy. 
Longitude West in Time 6”3°,85- 
Uh 9’ 15:1” Mean Time at Hackney Wick, 


9 50 866 Dittoat Hackney Wick, 
9 50 434 Ditto at Greenwich. 
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Magnetical Observations. 
1815, 
Morning Observ. Noon Observ. Evening Observ. 
Month, — 
Hour. | Variation. | Hour. | Variation. | Hour, ; Variation. 
Feb. 18} Sh 25/\24° 15’ 02”) 1h 35'|24° 22’ 09” 
Ditto 191 8 25 |24 14 14/1 35 \24 22 42 
Ditto 20] 8 25/24 15.03 | 1 35 |24 21 24 J rc 
Ditto 21j—-  — | -— —| 1. 25 \24 22 25) F > 
Ditto 22] 8 30 \24 14 56] 1 25 [24 20 Ol} § S 
Ditto 23) 8 25 (24 14 32)— —|— — — = 2 
Ditto 24] 8 45 24 14 16]1 20|24 20 43 a ie 
Ditto 25} 8 40 \24 13 35)|1 30 |24 20 29 pa 7, 
Ditto 268 45 |24 15 32) 1 25 |24 22 o1] * 
Ditto 27} 8 35. 124 14 51-1 20 (24 23 10 
Ditto 28} 8 30 124 15 3811 30124 23 28 
1815. : 
Mean of Morning at Sh 37/,.,.. Variation 24° 15’ 11”2 we, 
Observations <Noon af, Lyy3k\\-. Ditto 24 21 51 : ." 
in Feb. Evening at— —..... Ditto — — — Not obs. 
Morning at 8 A7.,.... Ditto 24 16 A6 West 
Ditto in Jan, < Noon at 1 .36..... Ditto 24 20 12 Sau 
Evening at— —..... Ditto — — — Notobs. 
1814, Morning at S 44.,,.... Ditto 24 18 02 West 
Noon at 1 30..... Ditto 24 20 36 t 
Ditto in Dec. J Noon at — —..... Ditto — — — Not obs. 
Morning at 8 41..... Ditto 24 16 20 Ww 
Ditto in Nov. J xoon at 1 40..... Ditto 24 20 37 si 
Evening at — —..... Ditto — — — Not obs. 
Morning at 8 39.,.... Ditto 24 14 08 Wes 
Ditto in Oct. Noon at \k 42..... Ditto 24 21 45 £ "est 
Evening at— —..... Ditto — — — Not obs, 
Morning at 8 32.,.... Ditto 24 14 33 
Ditto in Sept. 2Noon at: -2-  39*.....' Ditto 24 23 17 + West. 
Evening at 6 19..... Ditto 24 16 50 
2 Morning at 8 30..... Ditto 24 14 13 
Ditto in Aug. J Noon at (27 S9"... .«, Ditto: 24 23 A8 } West. 
Evening at 6 57..... Ditto 24 16 31 
Morning at 8 Al..... Ditto 24 13 29 
Ditto in July. 2 Noon at 1 492.,,.... Ditto 24 23 44 five 
‘Evening at 6 58..... Ditto 24 17 OO 
Morning at 8 44..... Ditto 24.13 10 
Ditto in June. ~ Noon at’ VU 39".../.. Ditto 24 '22 48 bre 
Evening at 6 52..... Ditto 2 16 29 
Morning at 8 45..... Ditto 24 13 12 
Ditto in May. { xeon at 1 .441.... Ditto 24 22 13 Urs 
Evening at 6 38..... Ditto 24 16 14 
Morning at 8 45..... Ditto” 24 12-53 
Ditto in April. Noon at 1 48..... Ditto 24 23 53 »West. 
Evening at 6 29..... Ditto 24.15. 30 
Morning ‘at 8 52..... Ditto 24 14 29 
Ditto in March. ‘ Nooa. at 1 ~52)....... Ditto 24 23. 08 bret 
Fvening at 6 I1..... Ditto 24 15 33 
Morning at 8 47.....-Ditto 24 14 50 West 
Ditto in Feb. < Noon at, 1° 52°... Ditto 24 20 58 4 
1s lyvening at — —,.... Ditto — — — Not obs, 
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Mean of Morsing at 8" 52’,..., Variation 249 15’ 05’. weg 
Observations ~< Noor at } 53..... Ditto 24 19 03 ° 
in Jan. Evening at —_—..... Ditto — — — Notobs. 
Morning -at 8 53..... Ditto’ 24 17 39 } West 
1813. Noon at 1 51...., Ditto 24 20 30 : 
Ditto in Dec. { Noon” at — —..... Ditto — — — Notobs. 
Morming at 8 42..... Ditto 24 17 V4 kw : 
Ditto in Nov. ~ Noon at 1 54..... Ditto 24 20 24 Bi 
Evening at — —..... Ditto — — — Notobs. 
Morning at 8 45..... Ditto 24 15 41 woes 
Ditto in Oct. < Noon at 1 759_..5.. Ditto 24. 22 53 + 
Evening at — — ..... Ditto — — — Not obs. 
Morning at 8 53..... Ditto 24 15 46 
Ditto in Sept. < Noon at 2 02..... Ditto 24. 22 32 } West. 
Evening at 6 03..... Ditto 24 16 O04 
Morning at 8 44..... Ditto 24 15 55 
Ditto in Aug. J Noon at 2 02..... Ditto 24 23 32 free 
Evening at 7 05..... Ditto 24 16 08 
Morning at 8 37..... Ditto 24 14 32 
Ditto in Jat. 4 Noon Be 2. 9HD:. Saas, BILE 24 23 04 fre 
Evening at 7 08..... Ditto 24 16 45 
Morning at 8 30..... Ditto 24 12 55 
Ditto in June. < Noon atl. 33 ..... Patto 24 22 17 West. 
Evening at 7 04..... Ditto 24 16 04 
Morning at 8 32..... Ditto 24 12 02 
Ditto in May. < Noon St. (ST 225.0 Mitto 24 20 54 pve 
Evening at -6 14...., Ditto 24 13 AT 
Morning at 8 31..... Ditto 24 09 18 
Ditto in Arwit Noo at 0 59..... Ditto 24 21 12 ret 
Evening at 5 46..... Ditto 24 15 25 
Magnetical Observations continued. 
1815. 
Morning Observ. Noon Observ. Evening Observ. 
Month. |— ye RA 
Hour. | Variation. | Hour. | Variation. | Hour. | Variation. 
March 1} 8" 20/|24° 15’ 38!) 1h 30'|24° 23’ 32” 
Pitto 2}8 35 \24 14 45] 1 Ad \24 20 08 
Ditto 3— —|— — —]1 40)24 22 06 
Ditto 4) 8 35 124 14 43 |1 50 |24 22 20 
Ditto 5|8 35 |24 13 17}1 20/24 25 32 
Ditto 6| 8 35 24 16. 51})1 385 |24 24 Al rs 3 
Ditto 7|8 40/24 14 47] 1 25/24 22 26] = > 
Ditto 9} 8 25 |24 18 25} 1 1524 23 06 Y g 
Ditto 10} 8 35 |24 15 43] 1 15 |24 24 17 2 rit 
Ditto 11) 8 25 |24 15 51] 1 30/24 21 55 2 * 
Ditto 12} 8 45 |24 18 32j|1 30|24 22 48 Zz, iz 
Ditto 13} 8 40 24 14 22/1 20}24 20 35 
Ditto 14, 8 35/24 13 $3] 1 25 |24 22 28 
Ditto 15}\— _ — |———«s — | 1 25 (24 25 16 
Ditto 16} 8 AO |24 14 J2] 1 25 24 25 52 
Ditto 17} 8 30 '124 16 47:1 1 30 |24 23 Ol 


en ne UU N a ae 


Feb. 20.—The wind blew very. hard and squally from the west, 
with hard showers; and the needle vibrated at intervals 287 '30” s 
and, what is remarkable, the needle, comparatively speaking, has 


been steady to the present day, March 17. 


Between noon of the Ist Feb, 
Between noon of the lst Mar. 


2 


Rain fallen 


‘ 0'830 inches, 
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Comparison of the Variations in the Years 1813, 1814, and 1815. 


1813, 1814 and 1815.| Difference. 
—_—_— br 

Marning 9327... 13)24°, 09/8" he 24> IBt ost 4. Sa isa” 
April Haons. av. ...4e 2020" de 24 23 53 Oat 
Evening. <j... -»s 24 15 25 24 15 30 + OmO5 
Morning piatae's. = siaeeee he 102 24 13 12 arid bom LG, 
May Wooned. 288. os. 0i< « 24 20 54 24 22 13 Fy 1D 
Eyempwasases': 24 13 AT 24 16 14 i 
Morning ........| 24 12 35 24 13 10 + 0 35 
Junew 5 Noonss 3. ka 05 2 24 22 11 24 22 48 +..0.31 
Evening.......... 24 16 04 24 16 29 0 25 
ee eae 24 14 32 | 24 13 29 - 1 03 
July Noone is eeb di0ise'- 24 23> 04 24 23 AA + 0 40 
Evening. ......... 24 16 43 24 17 OO + Oy aAli, 
Morning ...... ..| 24 15 55 24 14 13 - 1 4 
Aug. 3 Noone: Re Secor 24 23 32 24 23 48 + 0 16 
Evening...... «ee 24 16 08 24 16 31 + O 23 
Morning dépecoeneree lo (46 24 14 33 - 1 13 
Sept. NOON. a5 20-0 24 22 32 2A 23 Ali + 0 45 
Evening. . 24 16 O04 24 16 50 + O 46 
Morning . Ta tee --| 24 15 41 24 14 O08 — 1 33 
Oct. ome’ ae Senco 24 22 53 24 21 45 — 1 08 
Evening. . —_- - -— _- > —_- — 
Morning ........| 24 17 17 24 16 20 — 0 51 
Nov. 3 Neon CAGES go bop 24 20 24 24 20 37 + 0 13 
Evenipg _.-...-.: -- = - - - _-_— 
Morning ...-..-.| 24 17 39 24 18 02 + 0O 23 
Dec. $ Noon BL AAA TeS id 24 20 30 24 20 36 + 0 06 
vening. .....6---| — — — —- - — —_- — 
bla 1B Src atl Rakes: eee) Meee ti) 24 16 46 + 1 Atl 
™ ie a aieinie Acie Re ae 24 20 12 |. + 1 09 
Evening. HS sA8 SHO —-—-— — —-_- _-_ — 
Morning Bod Bae 24 14 50 24° Ta? FL +) Oreo} 
NGon olen ces sicars 24 20 58 24 21 51 + 6 53 
Evening.........- —- - - - = _- — 

—___— 


Errata in Comparison of Variation. 


May, morning observation, for 12’ 49” read 13’ 12"; difference for + 0! 41” 
read + 1/10". 

November, noon observation, difference for — 0'13” read + 0! 13”. 

January, morning observation, for 16’ 26 read 16’ 46”. 


Articte VIII. 
Reply to Mr. Hume’s Answer to Mr. R. Phillips's Animadversions.* 


(To Dr. Thomson.) 
SIR, 


Mr. Hume describes me as unfortunate in having noticed an 
error he had committed, because I was not aware that it had been 


* Annals, p. 116 of the present volume. 


1815.) to Mr. R. Phillip’s Animadversions. 1293 


previously detected and exposed by you. To be ignorant is un- 
questionably a misfortune; but he is surely less censurable who is 
unacquainted with one fact, stated by only one author, than he 
who, ignorant of many discoveries, related by several writers, 
denies them the credit of priority, and claims it for himself: the 
former is my case, the latter Mr. Hume’s; when candour has done 
its utmost in allowing him the plea of ignorance. 

To your decision, however, Mr. Hume says that he assented 
long ago; but so silent has been his admission of what he could no 
longer deny, that even his friends appear not to have known of this 
sacrifice of fame to truth: for Mr. Parkes, who long “ has been 
even personally acquainted with” Mr. Hume, has admitted his 
claim to the discovery alluded to, in the last edition of the Chemical 
Catechism; a work deservedly popular, and with which Mr. Hume 
cannot be unacquainted. 

lam “ equally unfortunate,” according to Mr. Hume, “ in the 
two experiments quoted from M. Sage; and have drawn inferences 
diametrically opposite to those of all the chemists who have written 
on the subject, especially those of France.” If my inferences are 
just, it matters not from whom I differ; and it would have been 
more to Mr. Hume’s advantage, to show my error, than to over- 
whelm me with a pretended host of opposing authorities; I say 
pretended, for I confidently challenge him to produce the names of 
those chemists, who have drawn from M. Sage’s experiments in- 
ferences diametrically opposite to mine. M. Sage says “ Nitrous 
acid of 32 degrees occasions at first a brisk effervescence with 
aérated heavy spar; the nitre which results, requiring much water 
for its solution, precipitates as soon as it is formed.” * (se precipite 
aussit6t qu’il se forme.)” Now the inference which I drew from 
this experiment, is “ that nitrate of barytes is perfectly insoluble 
in nitrous acid of the usual specific gravity ;” to copy the terms in 
which Mr. Hume has claimed priority of discovery, but omitting 
indeed the words in which he speaks of an insoluble solution; a 
thing much beyond my comprehension, and to the discovery of 
which I suppose he will be allowed an uncontested rigitt. 

The other experiment quoted from Sage, is, that “ marine acid 
dissolves aérated heavy spar with effervescence, the salt which re- 
sults precipitates immediately. ‘Lhe supernatant marine acid does 
not hold in solution (ne tient point en dissolution) any salt with a 
base of heavy earth.” The fact expressed in the quotation with a 
precision that no sophistry can evade, and claimed by Mr. Hume 
as his own discovery, is ‘* that muriate of barytes is virtually in- 
soluble in muriatic acid.” 

This appears to me the plain statement of the controversy; but 
Mr. Hume has attempted to elude these deductions by a truly 
notable expedient ; for it is one which, if it sueceed in supplying 
his present purpose, must inevitably deprive him of the priority of 
the two discoveries remaining out of seven, which he has claimed 
in his paper on barytes, in 1802. Mr. Hume asserts that in’ Sage’s 
experiments, * there is neither water of solution nor water of crys- 
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tallization ;” if this is the ease, the acids he employed were con- 
centrated acids. With this view of the subject, let us turn to Mr. 
Hume’s paper in the Phil. Mag. for 1802, in which his fourth and 
sixth discoveries are thus described: ‘* carbonate of barytes may 
be entirely changed into nitrate by nitrous acid in its con- 
centrated st&te.’—‘‘ Carbonates of barytes may be rendered 
into muriate by concentrated muriatic” acid.’ Mr. Hume fur- 
ther contends, that there is no ground for asserting, that suf- 
fering the muriatic and nitric acids to form their respective salts 
from the decomposition of the carbonate “ is precisely the same as 
adding their salts, or more particularly their solutions, to the re- 
spective acids ;” he does not, however, attempt to show the differ- 
ence; the facts of the case are, I assert, simply these: when 
crystals are added-to the acid they remain undissolved; when a 
solution is substituted for them, it is decomposed, and crystals are 
deposited on account of their insolubility; and when water has been 
put to a strong acid, carbonate of barytes is decomposed, an aqueous 
solution is first formed in, and then decomposed by, the acid ; 
crystals are formed, and remain undissolved; the manipulation in 
these cases differs, but the same substances are employed, and the 
same results produced ; and these in every case (again to copy Mr. 
H.’s words) may be correctly described by stating “ that such is the 
avidity of nitrous and muriatie acids for water, that they will attract 
even the whole of the water of solution from their respective salts.” 

Mr. Hume now says that when he published his paper on: barytes 
in 1802, “ it had been a common practice to ascertain the purity 
of nitrous acid, and even to purify it, by dropping into it a solution 
of nitrate of barytes.” This statement, as well as some other parts 
of Mr. Hume’s letter to you, Sir, would’ induce any one, unac- 
quainted with his coatroversial style, to suppose that his alleged 
discoveries were attended with directions for avoiding so erroneous 
a practice. This, however, is entirely an after-thought; for the 
fact is, that Mr. Hume’s paper on barytes does not contain any 
notice of the errors which the facts he mentions are likely to occa- 
sion ; and consequently no ‘ instructions’”’ whatever are offered on 
the subject of purifying nitric acid. The experiments are related 
both by Mr. Hume, and by Sage who preceded him, without any 
reference to this subject; and nothing can be learned from the 
former which the latter does not supply. 

According to the purpose to be answered Mr. Hume puts differ- 
ent constructions upon similar phrases. Thus, in the paper on 
barytes, the quotation “ Tous les acides mineraux decomposent ce 
sel,” meaning “ carbonate de baryte,’ must be translated diluted 
acids; otherwise he must abandon a claim already quoted, but not 
very clearly made out, to the discovery that carbonate of barytes is 
decomposable by concentrated nitric and muriatic acids: whereas, 
in his letter, he attempts to show that Lagrange was ignorant that 
strong nitric acid decomposes solution of nitrate of barytes; and to 
prove this case, the words “ acide nitrique,” which he quotes from 
this author, must be rendered concenirated nitric acid. Thus Mr, 
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Hume, to substantiate his own discovery, makes acids weak, and 
to prove another’s ignorance they become strong. 

The fate of so large a proportionof Mr. Hume’s claims to ori- 
ginality has naturally made him anxious for the remainder. Con- 
cerning the “ silver test,” he evinces painful forebodings, which 
are ill concealed by the seeming pleasantry with which they are 
accompanied. In one of his numerous communications respecting 
“ this excellent test,” he says, “ the nitrate of silver is also ex- 
tremely sensible in its operation upon arseniate of potash; and it 
seems most decidedly to distinguish this salt from the above solution, 
or arsenite of potash; for the colour of this precipitate is much 
darker and more inclined to red or brick colour.” Med. and Phys. 
Journal, vol. xxii. p. 450. 

In his letter to you, Sir, Mr. Hume says, “‘ I shall now expect 
to be told that I have also been forestalled respecting my test for 
arsenic, that the arseniate of silver, the lrick red coloured com- 
pound, had been prepared by others, &c.;” and that “ M. Kia- 
proth had frequently got hold of it, analyzed it, regenerated the 
same compound by means of nitrate of silver; but was so cruel 
and unlucky as to disregard the silver as @ dest, always preferring the 
acetate of lead, even to the end of the second volume of his 
valuable analytical researches.”” Mr. Hume is the best judge of 
the foundation on which this expectation is raised; and that it may 
not be disappointed, I refer him to the following passage from 
p- 151, vol. ii. of Klaproth’s work ; “ To be more convinced that this 
precipitate was an arseniated lead, I drenched it with water, and 
digested it with half its weight of su/phuric acid. The liquor sepa- 
rated by filtration contained uncombined arsenic acid. I neutralized 
it with soda, and treated one part of it with a solution of nitrated 
silver. This produced a copious precipitate of arseniated silver, 
which possessed the brick red colour peeuliar to it.’ By Mr. 
Hume’s indiscreet challenge of inquiry, and triumphant defiance 
of the result of it, he is reduced to a dilemma; from which, if he 
extricate himself, he will show that his talent for supporting his 
claims is commensurate to his facility in making them. If, as must 
be inferred from the above quotation in his letter, he have read 
Klaproth’s essays, how could he prevail upon himself to publish as 
his own the discovery that nitrate of silver is a test of arsenic acid; 
when that author expressly asserts that he employed nitrate of silver 
“to be more convinced” that a precipitate he had obtained was 
arseniated lead? If on the other hand he have not read them, 
how could he venture .to assert that Klaproth preferred the use of 
acetate of lead to that of nitrate of silver? 

‘To many persons invective isa “ cheap defence,” and it costs no 
one less than Mr. Hume y in the use of it he is voluble, and seems 
justly conscious that he may employ it without injury to his reputation, 
Consistently with this style, he insinuates that Lam “ an hireling,” 
actuated by “ flattery, ambition, malevolence, or jealousy ;” that 
Lam ‘* peevish,’ and evince “ much malice and little candour.” 
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Having in my present communication rescued another discovery 
from Mr. Hume’s extensive grasp, and restored it to the rightful 
owner, I expect from him a repetition of the invectives of which 
he has been so liberal, with such scanty additions as even his well- 
stored vocabulary can now afford; but having, as I conceive, an- 
swered Mr. Hume’s arguments, I shall hold myself excused from 
entering upon a mode of discussion, in which success is inseparable 
from disgrace. 
I remain yours, very respectfully, 


29, Poultry, Feb. 22, 1815, RicHARD PHILLIPS. 


Article IX. 
A Memoir on Iodine. By M. Gay-Lussac. 


(Continued from p. 214.) 


Combination of Iodine with Chlorine. 


Dry iodine rapidly absorbs chlorine, producing a heat which rises 
to 212°. The compound has in some parts a fine orange-yellow 
colour; in others, an orange-red. The yellow parts contain more 
chlorine than the red; they are likewise more volatile. Though I 
passed a great deal of chlorine over the iodine, yet the greatest 
part was not saturated. We shall see immediately by what cha- 
racters this point can be determined. To the red compound of 
iodine and chlorine I give the name of subchloruret of iodine, 
though it does not appear to me to have fixed proportions. ‘To the 
yellow compound I give the name of chloruret. 

Both of these compounds speedily deliquesce in the air. The 
solution of the subchloruret is a deeper orange-yellow the’ more 
iodine it contains. The solution of the chloruret is colourless when 
the excess of chlorine is driven off, and then the mutual saturation 
of the two constituents seems to be complete. Both solutions are 
very acid, and destroy the colour of the solution of indigo-in sul- 
phuric acid. When the solution of the chloruret is saturated with 
an alkali, it is changed completely into iodate and hydro-chlorate. 
When too long exposed to the light, it becomes coloured. It 
dissolves a great quantity of iodine, and then assumes the characters 
of subchloruret. Heat disengages chlorine from it, and the iodine 
being then in excess, the liquid assumes the characters of subchlo- 
ruret,. The solution of the subchloruret is volatilized without 
decomposition. Light does not produce any further alteration upon 
it. When saturated with an alkali, it gives iodate and hydro. chlo- 
rate ; but if the alkali be cautiously added, we obtain a precipitate 
of iodine, which disappears on the addition of more alkali, and 
then hydyiodate and iadate are formed. Thus the subchloruret is 
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characterized by the precipitation of iodine when an alkali is added, 
whereas the chloruret gives no such precipitate. 

We obtain but little chloruret in a solid state, as I have already 
remarked ; but it may be obtained with facility, and in great quan- 
tity, on solution in water. For that purpose nothing more is re- 
quisite than to saturate with chlorine a somewhat diluted solution of 
subchloruret. It is then exposed for some time to the sun till it 
loses its colour, or it may be put into a large bottle in which the air 
is continually renewed. By this means we obtain a very acid 
colourless liquid, having only a slight smell of chlorine, which 
destroys the colour of solution of indigo in sulphuric acid, though 
slowly, and gives an abundant precipitate of iodine when ammonia 
is poured into it. We cannot employ heat to drive off the excess 
of chlorine unless it be very moderate ; for | have just observed that 
it converts the liquid into a subchloruret. When we wish to 
saturate a solution of subchloruret with chlorine, the liquid ought 
to be dilute ; because, when concentrated, the process does nct 
succeed. The subchloruret presents itself frequently, and possesses 
stability, while the other (to make use of the expression) has only 
an ephemeral existence. 

When we pour hydro-chlorate of potash or barytes into a solution 
of the chloruret or subchloruret, it gives up its base to a portion of 
iodie acid which we may conceive to be present; but the hydro- 
chloric acid becoming predominant, prevents a complete decompo- 
sition. 

We have seen that the solution of chloruret is changed into 
iodate and hydro-chlorate, when saturated with an alkali. From 
this fact, and from the characters of the solution, we may suppose 
it to be a mixture of iodic and hydro-chloric acid. On the other 
side, as it deprives indigo of its colour, it would seem that the 
chlorine and iodine in it still preserve their properties entire. We 
may conceive it likewise to be a peculiar acid, which is decomposed 
when we saturate it with a base. I adopt the first supposition, 
because I compose exactly the solution of the chloruret when I mix 
jodie and hydro-chloric acids together. But I consider their 
elements as very mobile, and capable of taking a new arrangement 
according to circumstances. On this supposition the water is 
decomposed when the chloruret is dissolved in it. Its oxygen 
combines with the iodine, and its -hydrogen with the chlorine. 
The inverse distribution could not take place, for the iodic and 
bydro-chloric acids are much more stable than the chloric and 
hydriodic acids; and it is a general Jaw that, every thing else 
being equal, the strong compounds are always formed in preference 
to the weak. 

If we take a given quantity of iodine, and act upon by an alkali, 
it will be divided into two very unequal parts. The smallest portion 
forms iodate; the greatest, hydriodate. If we wished to convert it 
entirely into iodate, we must begin by making it a chloruret; and 
after having dissolved it in water, we saturate it with the alkali 
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which we wish to convert into iodate. The iodates of barytes, 
lime, and strontian, being very little soluble in water, will be 
obtained pure after some washings. The others must be separated 
from the hydre-chlorates by repeated crystallizations or by alcohol. 


Of the Hydriedates. 

In general these salts may be prepared by combining hydriodie 
acid with the bases; but we may obtain those of potash, soda, 
barytes, strontian, and lime, directly by treating iodine with these 
bases, employing the methods above described to separate them 
from the iodates which are formed at the same time. ‘The hydrio- 
dates of zinc, iron, and in general of all the metals that decompose 
water, are obtained by dissolving the iodurets of these metals in 
water. We may put together the water, the iodine, and the metal, 
and by the application of heat the hydriodate is quickly formed. I 
do not propose to treat of all the hydriodates in detail, but merely 
to give their generie characters and their principal properties. 

Sulphurous, hydro-chloric, and hydro-sulphuric acids, produce 
no change on the hydriodates at the usual temperature of the 
atmosphere. 

Chlorine, nitric acid, and concentrated sulphuric acid, instantly 
decompose them, and separate the iodine. 

Wich solution of silver they give a white precipitate insoluble in 
ammonia; with the pernitrate of mercury, a greenish-yellow pre- 
cipitate ; with corrosive sublimate, a precipitate of a fine orange- 
red, very soluble in an excess of hydriodate; and with nitrate of 
lead, a precipitate of an orange-yellow colour. 

Phey dissolve iodine, and acquire a deep reddish-brown colour. 


Hydriodate of Potash. 


When a solution of hydriodate of potash is made to crystallize, 
the oxygen combined with the metal, and the hydrogen with the 
iodine, unite together, and form water, and we obtain crystals of 
ioduret of potassiam similar to those of chloruret of sodium. This 
salt easily melts, avd sublimes at a red heat. When heated in con- 
tact of air, it undergoes no alteration. It is more deliquescent than 
the hydro-chlorate of soda. 100 parts of water, at the temperature 
of 64°, dissolve 143 of the salt. We may consider it as a hydrio- 
date while it is in solution in water; but when melted, or even 
dried, it is obviously an ioduret of potassium. J find that when 
ioduret of potassium is dissolved in water, and afterwards dried, its 
weight is not inereased. 

Joduret of potassium is composed of 

Aodine: vce ve ps % rv han hp coin o's, Bey | 
Dotabailiteany ey etek ‘ee s,s PA ose eae 


and the hydriodate of 
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Hydriodate of Soda. 


I obtained it in pretty large flat rhomboidal prisms. These prisms 
uniting together form larger ones, terminated in echelon, and 
striated longways, like those of sulphate of soda. They contain a 
great deal of water of crystallization, and yet are very deliquescent. 
Heat drives off this water, melts the salt, and then renders it some- 
what alkaline. It does not sublime so easily as hydriodate of potash, 
100 parts of water, at the temperature of about 57°, dissolve 173 
of the salt. When dried, it must be considered as an ioduret of 
sodium. { found that 100 parts of iodate of soda give, when de- 
composed by heat, 24°45 of oxygen. From the data given by that 
analysis, we may conclude the composition of the ioduret of sodium 
and hydriodate of soda to be as follows:— 


C0 Se RS C8 
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: BEI wn satan ante, TLD 
Hydriodate of soda.,... Soda .. +++...) -. 24-798 


The hydriodates of potash and soda converted into iodurets by 
desiccation, are the only ones not altered when heated to redness in 
contact with the air. The reason is, that iodine decomposes the 
oxides of potassium and sodium.* 


foduret of sodium.... 


Fydriodate of Barytes. 


This salt crystallizes in very fine prisms, very similar in appear- 
ance to the hydro-chlorate of strontian. After about a month’s 
exposure to the air, | found it partly decomposed. Water dissolved 
the hydriodate coloured by iodine, and there remained undissolved 
subcarbonate of barytes. Hence the hydriodic acid is gradually 
destroyed by exposure to the air. Its hydrogen has formed water, 
and its iodine has been dissipated in the atmosphere, or has re- 
mained dissolved in the undecomposed hydriodate. The hydriodate 
of barytes, though very soluble in water, is but faintly deliquescent. 
When evaporated in a close vessel, and heated to redness, it does 
not melt, nor is its state of neutralization altered. If air, oy, still 
better, if oxygen, be made to play on its surface when thus heated, 
vapours of iodine show themselves in abundance, and the salt be- 
comes alkaline. 1 did not continue the experiment ti!] the iodine 
ceased to be disengaged ; but I presume that the hydriodate would 
be changed into a subioduret, as we have seen before that this was 
the compound obtained when iodine in vapour was passed over 
barytes at a red heat.” [ have said that iodine does not disengage 
oxygen from barytes ; yet I have no doubt that a red heat changes 
hydriodate of barytes into ioduret of barium. I have passed 


* As iodine disengages oxygen from the oxides of Jead and bismuth, it is evi- 
— that the iodurets of these metals will not be decomposed by tie air ata red 
cat, 
jl 
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hydriodic gas cooled to — 4° over barytes obtained from the recent 
calcination of the subnitrate ; the barytes instantly became incan- 
descent; and water made its appearance in the vessel; yet) this 
barytes gave no oxygen gas when dissolved in water; nor did ‘it 
undergo any ‘alteration when I passed over its surface a current of 
dry hydrogen gas. I ascertained, likewise, that sulphur disengaged 
nothing ; but that hydro-sulphuric gas produced much water when 
it combined with it.* We cannot, therefore, doubt that ata red 
heat, and even at a lower temperature, hydriodate of barytes is 
converted into ioduret of barium. 


BQUING as s:nusin <e'e soi ee 
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Toduret of barium ..... 


The hydriodates of lime and strontian are very soluble, and the 
first is exceedingly deliquescent. I have neither determined the 
shape of their crystals, nor the quantity of water necessary to dis- 
solve them. ‘The hydriodate of strontian melts below a red heat, 
while the hydriodate of lime requires a higher temperature for its 
fusion. If they are heated in close vessels they become only 
slightly alkaline ; but if air or oxygen have access to them while 
hot, thick vapours of iodine are immediately exhaled. If we con- 
sider these compounds as iodurets, the calcium and strontium are 
oxydized, and abandon a portion of the iodine. If we consider 
them as hydriodates, the hydrogen of the acid must combine with 
oxygen, and water be formed. I endeavoured to ascertain whether 
this was the case by passing dry oxygen gas over hydriodate of lime 


* The action of the hydrosulphuric gas was accompanied by a strong heat. 
The compound which was partly fused, being treated with hydrochloric acid, 
hydrosulphuric gas was disengaged, and a little sulphur precipitated. From this 
it is probable that a sulphuret with excess of sulphur is formed, and hydrogen 
disengaged, Butas I employed a sulphuret which yielded a gas not totally ab- 
sorbed by the alkalies, 1 could not ascertain the fact, Yet the abundant produc- 
tion of water which accompanies the combination of hydrosulphuric gas with 
barytes, and even with strontian, cannot be explained, except by admitting that 
these alkalies are reduced by the hydrogen in consequence of the united affinities 
of the oxygen for hydrogen, and of the metals for sulphur, But if this be the 
case, it is very probable that many metallic precipitates, which have been taken 
for hydrosulpbates (hydrosulphurets) are only sulphurets, Ata red heat, all the 
oxides which combine with sulphur give out water, and are changed into sul- 
phurets when bydrosulphuric gas is brought in contact with them, This fact 
proves nothing against the existence of hydrosulphates at a low temperature, 
But hitherto there is not a single decisive experiment in proof of their existence; 
while the insolnbility of them all seems to be a fact of an opposite nature. To 
confirm these conjectures, I dissolved a determinate weight of zinc in hydrochloric 
acid. I supersaturated the solution by ammonia, and precipitated by hydro~ 
sulphuric acid, The preeipitate dried in the temperature of between 140° and 
176° assumed the appearance of horn. Its weight was too great for a sulphuret, 
and too small for a hydrosulphuret. When heated to 212° it gave out water, and 
a new quantity was disengaged ata higher temperature. This experiment is not 
entirely decisive; but from the appearance of the precipitate 1 think it was a 
hydrate. Atall events, this experiment is rather favourable than otherwise to my 
conjecture. . 
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at a red heat; but the muriate of lime through which the gas after- 
wards passed, did not increase sensibly in weight. Hence every 
thing leads us to consider the hydriodates that have been melted or 
dried, as converted into metallic iodurets. ‘The hydriodate of lime 
made with hydriodic acid, may be dried in the air without being 
decomposed. On the contrary, what has been made with iodine 
and lime becomes deep coloured as it is concentrated, though we 
evaporate at a very moderate heat. The reason is, that this last. 
hydriodate holds in solution a certain quantijy of iodate, and these 
two salts have the property of:decomposing each other, when 
brought to a certain degree, of concentration. The hydrogen of 
the hydriodic acid and the oxygen of the iodic acid form water, 
and thesiedine which is thus disengaged is dissolved in the unde- 
composed portion of hydriodate, and gives it a.reddish brown 
colour. The whole hydriodate is not destroyed, because there js 
only a smallquantity of iodate present; and when calcined in close 
vessels, it is completely freed from colour.* 

Hydriodate of, ammonia results from the combination of equal 
volumes of ammoniacal gas and hydriodic gas. It is usually pre- 
pared by saturating the liquid acid with ammonia. It is nearly as 
volatile as the hydrochlorate of ammonia; but it is more soluble 
and more deliquescent. I have obtained it crystallized in cubes, 
When heated in close vessels only a very small portion of .it is de- 
composed. What sublimes is greyish black. If it be sublimed in 
contact of air, a much greater proportion of it is decomposed, and 
it becomes more or less coloured. It may be deprived of its colour 
by adding a little ammonia, or by exposing it to dry air. In the 
last case, the iodine to which it owes its colour is gradually 
volatilized. 

The hydriodate of magnesia, formed by uniting its constituents 
together, is deliquescent, and crystallizes with difficulty, When 
heated to redness in close vessels, the magnesia abandons the acid 
in the same way as it abandons the hydrochloric acid. Having 
heated together iodine, magnesia, and water, to ascertain whether 
hydriodate and iodate was formed, as happens with the other alka- 
lies, [ obtained a flocky compound, which exactly resembled well 
prepared kermes. The liquid which coovered it was scarcely 
coloured, and I ascertained in it the ‘presence of hydriodate and 
iodate of magnesia, but in very small quantity. When evaporated, 
a flea-coloured matter is deposited on the sides of the vessel, 
quite similar to that of which I have spoken; and towards the end 
of the process, the liquid acquires a deep colour. This pheno- 
menon is owing (as in the case of lime) to the mutual decompo- 


* To evaporate or calciue the hydriodates without the contact of air, I put 
them into a retort, to the beak of which I fit a tube, which, after having re- 
ceived the form proper for collecting gases, rises at ils extremity parallel to the 
descending branch, and assumes nearly the shape of the letter U. When the 
#queous vapour hasexpelled all the air of the retort, { place the ascending branch 
uader a glass jar filled with hydrogenous azotic gas, above the level of the water, 
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sition of the hydriodate and iodate of magnesia when they reach a 
certain point of concentration, but it is much more marked with 
magnesia. 

The flea-coloured matter is decomposed when put upon burning 
eoals. lodine is disengaged, and magnesia remains. Potash de- 
composes it likewise. When boiled in water, its colour is not 
changed, but the liquid is found to contain a little iodate and 
hydriedate. Jf the quantity of water be considerable, pure mag- 
nesia remains, and the water contains iodate and hydriodate. 

From these facts it appears that the flea-coloured matter is an 
ioduret of magnesia, and that its existence in water depends upon 
the property which the iodate and hydriodate of magnesia have of 
mutually decomposing each other when concentrated to a certain 
point. When the water is in great quantity, no ioduret of mag- - 
nesia appears ; but it is deposited as the concentration advances. 

This phenomenon does ‘not take place with the iodates and hy- 
driodates of potash and soda. It begins to show itself with those of 
strontian. It becomes more sensible with the iodate and hydriodate 
of lime, and is very conspicuous with those of magnesia. But this 
last alkaline basis has a weaker affinity than the others; and it is 
perhaps because the oxides of zine and iron, &c. have a still 
weaker, that they do not condense a sufficient quantity of hydriodic 
and iodic acids to prevent them from acting on each other, and that 
in treating them with iodine no iodates and hydriodates are formed, 
though these salts may be obtained separately. 


(To be continued.) 


ARTICLE X. 


ANALYSES oF Booxs. 


An Attempt io establish a pure scientific System of Mineralogy 
by the Application of the Electro-Chemical Theory, and the Che- 
mical Proportions. By J. Jacob Berzelius, M.D. F. R. S.Pro- 

Sessor of Chemistry at Stockholm. Translated from the Swedish 
- Original by John Black. 1814. 


Tne doctrine of chemical proportions, though but. recently 
introduced into chemistry, has produced a great reform in the 
science, and has given birth to a degree of accuracy, both in-expe- 
rimenting and reasoning, which has already placed chemistry on a 
footing with the mathematical sciences. Nobody has contributed 
more to produce this reform than Professor Berzelius.. He has 
made the most numerous and accurate analyses which we at present 
possess, and has pointed out several general conclusions, which 
serve greatly to facilitate this kind of investigation, His activity, 
which surpasses that of any. other chemical experimenter of the 
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resent day, has led him to apply the doctrine of chemical propor- 
tions to all the different departments of the science. ‘The object of 
the present little work is to show that minerals are aH real chemical 
compounds, that every species consists of constituents combined 
according to the laws of chemical proportions, and that they are 
susceptible of an accurate chemical arrangement into classes, 
orders, genera, and species, according to the nature of the sub- 
stances of which they are composed. 

The work bears evident marks of the great abilities and extensive 
knowledge of the author, and must suggest many important and 
useful ideas to every mineralogist who will read it with suflicient 
attention ; though perhaps a more deliberate consideration of the 
subject, and a more minute acquaintaiiee with the details of mine- 
ralogy, might have led to a modification of some of the opinions 
which Professor Berzelius has advanced; for instance, he seems to 
rate the knowledge of the external characters of minerals very low, 
and to consider the whole of the science of mineralogy as confined 
to an acquaintance: with the constituents of which every mineral is 
composed. But it is necessary to recollect that, before the chemical 
analysis of any mineral can be of importance to the science, or 
lead to any useful inferences, we must be sure that the specimen 
which we subject to analysis belongs really to the species which we 
suppose, and that it is quite pure and unmixed with any other 
mineral. _ Now this knowledge can only be acquired by an ac- 
quaintance with the external characters of minerals—a branch of 
knowledge which must therefore precede all useful chemical ana- 
lysis. Hence it must always serve as the basis of our mineralogical 
knowledge. In fact, the labours of the chemist, who applies his 
practical skill to minerals, can only be of utility when he takes 
care to make his experiments upon correct and pure specimens, 
If a chemist, for example, analyze a specimen of mica, and pub- 
lish the result under the name of an analysis of talc; or if he give 
the name of stillite to what in reality is meso'ype, his labours, in- 
stead of being useful, must be injurious to mineralogy. Yet these 
mistakes have been committed by chemists of ackno wledged skill. 
The same injurious effects arise from the analysis of impure speci- 
mens, as when a mixture of felspar and qua rit, OF of felspar and 
garnet, is analyzed under the name of felspar, "Unless Lam much 
mistaken, errors of this kind have been lately committed by some 
of the most accurate analysts of the present day. 

The knowledge of the constituents of minerals is always interest+ 
ing, and in many cases indispensable. ‘Thus the art of mining is 
founded on the knowledge of the different metals which may be 
extracted from the different ores. Bat to conceive that the whole 
science of mineralogy consists in a knowledge of the constituents of 
minerals, and that every thing else is of no conse quence, is what no 
eth can possibly do who has taken the requisite pains to make 

imself acquainted with the science. The diamond was as accu- 
rately distinguished by its external properties, and wus applied to as 
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many uses by our predecessors, who were ignorant that this mineral 
consists entirely of pure carlon, as it is by us, who are acquainted 
with that fact—a fact which must be admitted to be curious and 
important ; but not to constitute every thing of any value with 
respect tothe mineralogy of the diamond. Gypsum was well known 
by its properties, and was applied to all the purposes for which it is 
used at present, before Margraaf _and Lavoisier ascertained it to be 
a compound of sulphuric acid and lime. A mineralogist may be 
very well acquainted with the characters of gypsum, capable of dis- 
tinguishing it from all other minerals, and aware of the different 
uses to which it is applied, though he be ignorant of the consti- 
tuents which enter into its composition. 

We must not, therefore, confine the science of mineralogy to the 
mere knowledge of the constituents of minerals. It includes.many 
other particulars of great importance, and has frequently got the 
start of chemical analysis in its conclusions. Thus calcareous spar 
and arvagonite were considered by mineralogists as two distinct 
species, even when the most expert chemists were unable to discover 
any difference in their composition. When chemical analysis shall 
have arrived at a state of perfection, we may expect to find it agree 
in every respect with the conclusions drawn from the external cha- 
racters ; but in its present imperfect state, such discrepancies can- 
not be avoided ; and when they do occur, it is but reasonable to 
give the superiority to the deductions from the external characters, 
as less likely to mislead us than an imperfect chemical analysis. 

The object of Berzelius in the present little work is to. show that 
all mineral species are really chemical compounds, composed of 
ingredients combined in definite proportions, and capable of being 
classified into orders, genera, and species, according to their com- 
position, just as may be done with the salts. Though numerous 
analyses of minerals exist, yet it must be confessed that these defi- 
nite proportions, this chemical composition according to the atomic 
theory, can be perceived only in a small number of individuals ; 
while the great body of the mineral kingdom seems to bid defiance 
to the application of the laws of chemistry. But this discordance 
Berzelius considers, and I believe with justice, as only apparent, 
and not real. He ascribes it to three causes: 1. The inaccuracy of 
experimenters. 2. The mechanical mixture of foreign bodies with 
the chemical compounds, in consequence of the situation in which 
they were when they became solid or crystallized. 3. The deposi~- 
tion of two different compounds in contact with each other, which 
gives occasion to a form different from that of either of the com- 
pounds. ‘hus arragonite owes its form to the deposition of an atom 
of carbonate of strontian in contact with carbonate of lime at the 
time of its erystallization. 

The minerals which it has hitherto been impossible to bring 
under the laws of chemical combination are the stones, composed 
chiefy of silica, alumina, lime, and oxide of iron, united in 
various proportions. Professor Berzelius conceives that in these 
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minerals the silica, performs. the function of an acid, and that it is 
chemically combined with the other earths or oxides which perform 
the function of bases, According to this notion, which has. like- 
wise been adyanced by Mr. Smithson, the stony bodies are in reality 
salts. But they are often of a more complicated nature than. the 
salts composed. of the common acids and bases; for in the siliciates, 
as,Berzelius terms these stones, we find not only the combination 
of silica with one base, but with two, three, or four bases, and 
often in various proportions, so as to constitute subsiliciates or super- 
siliciates. , 

If..we suppose silica, alumina, magnesia, and: lime, to be. com- 
posed of one atom of oxygen and one atom. of base, as I have.done 
in the table published in the second volume of the Annals of Phila~ 
sophy ; or of two atoms of oxygen and one atom of base, as Ber- 
zelius has done, it is obvious that the number of integrant par- 
ticles in any stony body maybe determined by ascertaining the 
proportion which the oxygen of the various. constituents hear to 
each other. Thus suppose we examine a mineral composed. of 
silica and lime, and find that the oxygen in the silica is three times 
as great as in the lime, it follows that the mineral is composed of 
three integrant particles of silica and one integrant panticle of lime; 
so that it may be termed a trisiliciate. This is the mode which 
Berzelius has taken to determine the .constitution of the various 
stony bodies. It has the advantage of being at once easy and aecu- 
rate, supposing us acquainted with the composition of the different 
earths. : 

Berzelius supposes silica to be composed of 50:36 silicon + 
49°64 oxygen. Iftherefore we consider it as.a protoxide, it follows 
that the weight of an atom of silicon is 1-007, and the weight of 
an integrant particle of silica 2.007. He considers alumina as 
composed of 53:3 aluminum + 467 oxygen. The following table 
exhibits the weight of an atom of the different bases according to 
the analyses employed by Berzelius in this work. 


Weight. Weight, 
Silicon......... 1/007 Silica. ..6..<-. 2007 
Aluminum .... 1°14] Alumina ...... 2°14] 
Magnesium.... 1°631 Magnesia ...... 2°63) 
Calcium ...... 2°571 Lo lea Aa ty 6 
Barium ...... 8°523 Barytes ...... 9°523 


This table will enable the reader to calculate the composition of 
the different stony bodies, which have been subjected to an aceu- 
rate analysis. For example, schaalstein, or table spar, isa hydrots 
bisiliciate of lime; somnite, or nepheline, is a siliciate of alumina ; 
one of the species of calamine analyzed by Smithson, and com- 
posed of silica and oxide of zinc, is a siliciate of xinc; cerite is a 
siliciate of cerium. Berzelins gives examples of more complex 

Vor. V. N° IV. U 
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siliciates. Thus ichthyophthalmite is a hydrate consisting of water 
combined with five integrant particles of ¢risiléciate af lime and one 
integrant particle of ¢risiliciate of potash: and malacolite consists 
of one integrant particle of isiliciate of lime and one integrant 
particle of bisiliciate of magnesia. 

Berzelius proposes to divide minerals into as many families as 
there are simple substances known, which amount to about 46. 
The families are divided into orders, according to the different 
electro-negative bodies with which the most electro-positive are 
combined: as, for example, 1. Sulphurets: 2. Carburets : 
3. Oxides, &c. He gives the following examples of this arrange- 
ment, which will make it more intelligible-—-Strver Famity. 
lst order: Pure silver. 2d order: Sulphurets. 3d order: Stibiets, 
consisting of antimonious silver ore and sillerspies-glanz. 4th 
order: Tellurets, containing the various ores of tellurium. 5t% 
order: Aurets, containing electrum and auriferous silver. 6th 
order: Wydrargyrets, containing native amalgam. 7¢h order : 
Carbonates. 8th order: Muriates.—IRon Famity. lst order: 
* Native iron. 2d order: Sulphurets. 3d order: Carburets. 4th 
order ; Arseniets. 5¢h order: Tellurets. 6¢h order: Oxides. 7th 
order : Sulphates. 8th order: Phosphates. 9th order : Carbonates. 
10th order: Arseniates. 11th order: Chromates, 12th order: 
Tungstates.' 13/h order: Siliciates. 14¢h order: Tantalates. 
15th order: Titaniates. 16th order: NHydrates—FAmMILyY oF 
Atumintum. Ist order: Sulphates. 2d order: Fluates. 3d 
order: Fluo-siliciates. 4th order: Siliciates. 1st subdivision : 
Single siliciates, comprehending nepheline, collyrite, &e. 2d 
subdivision: Double siliciates, comprehending beryl, emerald, 
Euclase ; mealy zeolite, lomonite; harmotome, or cross-stone ; 
mesotype, schorl; felspar, Jepidolite, leucite. 3d subdivision : 
Triple and complex siliciates, comprehending prehnite, koupholite, 
mica. 

Five appendices are added to the dissertation itself. In the first, 
Berzelius gives the ground of his calculations, as they have been 
already explained in his paper, On the Cause of Chemical Propor- 
tions, printed in the second and third volumes of the Annals of 
Philosophy. ‘The second appendix exhibits the number of atoms 
of oxygen existing in the various oxides. In the third appendix he 
explains the different symbols which he employs in his discussions. 
The fourth contains a valuable set of experiments on magnetic iron 
ore, proving it to be a compound of black and red oxides of iron. 
This valuable paper shall be inserted in a subsequent number of the 
Annals. We shall likewise in a future number insert the fifth 
appendix, in which Berzelius determines the proportion of oxygen 
contained in glucina. 
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ArtictE XI. 
Proceedings of Philosophical Societies. 


ROYAL SOCIETY. 


Fel. 23.—At this meeting a part of a paper by Sir H. Davy, 
entitled, Some Experiments and Observations on the Colours used 
in Painting by the Ancients, was read. 

March 2.—At this meeting the conclusion of Sir H. Davy’s 
paper was read. The following are the results of his observations :— 

The experiments were made’ on colours found in the baths of 
Titus, in the baths of Livia, and other ruins of Ancient Rome, as 
well as of Pompeii. Some of them were discovered in vases found 
below the ruins of the Palace of Titus. These were identified with 
the colours employed in various fresco paintings in this palace. 

Three kinds of red were found in a vase two years ago; the first, 
_ approaching to orange, was minium ; the second, a dull red; and 
the third, a purplish red, were ochres. Another red, found in 
fresco paintings, was plainly’ vermilion, called minium by the 
Romans, who gave the name of cerussa usta to our minium, which 
Sir H. Davy supposes to have been a natural carbonate of lead burnt. 
The yellows are ochres diluted with different quantities of chalk, 
and yellow oxide of lead, or massicot. No sulphurets of arsenic 
were detected, though they were known to Pliny and Vitruvius, 

Lumps of ‘a deep blue frit were collected among the baths of 
Titus, which were composed of~soda, silica, and oxide of copper. 
All the blues were composed of this compound, and the intensity 
of their colour was reduced with carbonate of lime. Sir Humphry 
supposes this to be the blue colour described by Theophrastus as 
having been discovered by an Egyptian King, and as manufactured 
at Alexandria. ‘The coerulium of Vitruvius was made by heating 
sand, natron, and copper. 

No traces of indigo have been detected, though it was known to 
the ancients. Cobalt was observed colouring glass. 

The greens are carbonate of copper, except one which approaches 
to olive. This is the common green earth of Verona. Sir H. 
thinks it not improbable that many of the carbonates of copper 
were originally acetites. 

In the bottom of a broken vase found in the baths of Titus a 
substance externally cream-coloured, internally carmine, existed, 
which was combustible, and left about =); of siliceous, aluminous, 
and calcareous earths. It is regarded as a Inke, though it is im- 
possible to determine whether it be animal or vegetable. 

The browns are mere oxides of iron, and sometimes mixtures of 
iron and manganese. 

No cerusse was found among the whites, which were generally 
carbonates of lime and fine white clays, 
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The ground on which the painting was executed was powdered 
marble, cemented with lime, which was polished. No wax or 
animal gluten was discovered on any of the paintings. 

March 9 and 16.—At these two meetings a paper was read from 
Dr. Brewster, ou the laws which regulate the polarization of light 
by reflection from the second surfaces of transparent bodies. 


LINNZ AN SOCIETY. 


At the meeting of the 7th March a paper was read from Mr. 
Sowerby, on a branched fossil. found. in Green Sand, War- 
ninster, to which he proposes to give the name of pedunculum 
lobatum. <A figure was also exhibited. 

At the same meeting a paper was read from the Rev. Patrick 
Keith on the epidermis of plants, in which, after stating the gene- 
ral analogy pointed out by Grew, and other early vegetable physio- 
logists, between the epidermis of plants and animals, he examines 
the doctrine especially supported by M. Mirbel, who regards that 
substance as merely the external surface of the parenchyma acted 
upon and hardened by the atmosphere. He then shows that this — 
Jast opinion is unfounded, and finally endeavours to establish the 
general analogy adopted by the early writers. ) 

A memoir from Dr. Leach on thé distribution of the orders com- 
posing the class Insecta, with descriptions of some new genera and 
species was read. In the following table an outline of his classifi- 


cation is inserted. 
CLASS INSECTA. 
Superass 1.—AMETABOLIA. 
Insects undergoing no metamorphoses. 


OnpeEr I. Thysanura.—Tail armed with sete. 
Orper IL. Anoplura.—Tail without setz. 


Suscriass I].—METABOLIA. 
Insects undergoing metamorphoses, 


Century J. Elythroptera.—tInsects with elytra. 
Odontostoma.—Mouth with mandibles. 
* Metamorphoses incomplete. 

Orver III. Coleoptera.—Wings transversely folded; elytra crus- 

taceous, covering the wings, with the suture strait. 
** Metamorphosis nearly coarctate. 

Onper IV. Strepsiptera.—Wings longitudinally folded; elytra 
coriaceous, not covering the wings. 

_ *** Metamorphoses semi-complete. 

Orper V. Dermaptera.—Wings longitudinally and transversely 
folded; elytra somewhat crustaceous, abbreviated, with the suture 
strait. 

Orner VI. Orthoptera.—Wings longitudinally folded; the in- 
ternal margin of one elytron covering the same part of the other; 
elytra coriaceous. 
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Orver VII. Dictuoptera,—Wings longitudinally folded twice 
or more; elytra coriaceous, nervous, one decussating the other ob- 
liquely. 

Siphonostoma.—Mouth with an articulated rostrum. 

Orper VII. Hemiptera—Elytra somewhat crustaceous, of 
coriaceous; towards the apex generally membranaceous, hori- 
zontal, one decussating the other obliquely. Metamorphoses half 
complete. 

Oxper IX. Omoptera.—Elytra entirely coriaceous, or membra- 
naceous, and meeting obliquely, with a strait suture. Metamor- 
phoses semi-complete, or incomplete. 

Crenrury II. Medamoptera.—tInsects without wings or elytra. 

Orper X. Aptera.—Mouth with a tubular sucking rostrum. 
Metamorphoses incomplete. . 

Century ILL. Gymnoptera.—tInsects with wings, but no elytra. 

Conors I. Glossostoma.—Mouth with a spiral tongue. 

Orver XI. Lepidoptera—Wings four, membranaceous, with 
pterigostea, covered with meal-like scales. 

Conors II. Gnathostoma.—Mouth with maxille and lip. 

Orper XII. Trichoptera—Wings four, membranaceous, with 
pterigostea, and hairy. 

Gonors III. Odontostoma.—Mouth with mandibules, maxille, 
and lip. 

Onin XI. Neuroptera.—Four highly reticulated wings, gene- 
rally equal in size; anus of the female without a sting, or com- 
pound borer. i 

Orper XIV. Hymenoptera.—Four venose wings, hinder ones 
smallest; anus of the female with a sting, or with a compound 
borer or oviduct. 

Conors IV. Siphonostoma.—Mouth tubular, formed for sucking. 

Orper XV. Diptera.—Wings, and haltares or balancers two. 

At the meeting of the 2ist of March, a paper containing some 
additions to the Novi Systematis Ornithologici Prolusio, by M. Vieil- 
lot, concluded at a former meeting. — 


GEOLOGICAL SOCIETY. 


Jan. 20, 1815.—The reading of Dr. Macculloch’s paper on 
Glen Tilt was concluded. 

The remarkable appearances attending the junction of the gra- 
nite and of the schistose rocks at Glen Tilt were first pointed out by 
Dr. Hutton, and were considered by him as affording strong proofs 
of the original fluidity of granite, and of its having forcibly in- 
truded itself into the situation which it now occupies at a period 
subsequent to the formation of the schist with which it is intermixed. 

The supporters of the Wernerian theory who have visited this 
remarkable valley have denied the accuracy of some of Dr. Hiutton’s 
descriptions, and have called in question the justness of the conclu- 
sions deduced by him from these appearances. ‘The advocates for 
Dr. Hutton’s theory have brought forward counter statements. 
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Hence it becomes a matter of considerable importance that the 
real nature of the facts appealed to by both parties should be clearly 
ascertained. 

Most of the previous observers appear to have confined their 
researches to particular parts in the bed of the Garry (the river 
which flows through the Glen), where the rocks may be observed 
with least trouble, and where the junctions of the granite with the 
schist are the most obvious. In the present memuir the entire bed 
of the river from one end of the Glen to the other, where it was 
accessible, is particularly described, as well as the slopes of the: 
mountain which form the sides of the Glen. 

The right side of Glen Tilt consists for the most part of red 
granite, passing sometimes by the intermixture of crystals horn- 
blende into sienite. This granite may be traced to Ben Deary, and 
thence to the great body of granite forming the centre of the High- 
Jands, and of which hody the right bank of Glen ‘Tilt may be consi- 
dered as the southern boundary. 

The surface of the granite is irregularly undulated and protube- 
rant. Incumbent on the granite are several stratified rocks, the 
lowest of which appears to be quartz rock, which is covered by, and 
alternates with, mica-slate, either pure or passing into gneiss, with 
clay-slate and with granular lime-stone, either the common blue 
variety, or white marble, which latter sometimes contains veins and 
concretions of noble serpentine, and is sometimes interstratified 
with thin beds of tremolite and of sahlite. 

The beds lying in the granite are sometimes broken off abruptly ; 
and this latter rock making its appearance in the intervals frequently’ 
gives the appearance of an alternation of granite with the stratified 
rocks that in reality lie only on its surface. 

The stratified rocks are for the most part very regular in their 
position; but where they are in contact, or approach very near to 
the granite, very remarkable disturbances, and other changes, are 
observed to take place. The lime-stone is much indurated, and 
more siliceous than usual. Sometimes it contains small grains of 
reddish-brown felspar; sometimes the lamina of the lime-stone are 
separated, and the interstices are filled up with granite ; sometimes 
veins of various magnitude pass from the body of the granite into 
the superincumbent beds, occasioning flexures, fractures, and 
various intimate and fantastical intermixtures of all the adjacent 
rocks; sometimes, on the other hand, lumps and niasses of the 
stratified rocks are to be found involved in the granite. 

Quartz rock is not always the immediate covering of the granite 5 
on the contrary, the several varieties of schist, and even lime-stone, 
are sometimes found in that position, a circumstance that appears 
to be irreconcileable with the theory of the stratified rocks having 
been deposited on a basis of pre-existing granite, but easily ac- 
counted for on the theory of the forcible irruption of the granite 
from below in a fluid state: in which case it would rupture and 
penetrate the superincumbent beds, more or less, according to the 
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force originally impressed upon it, and to the degree of resistance 
offered by the varying thickness and solidity of the stratified rocks. 

A letter from the Rev. Richard Hennah, jun., dated Jan. 19, 
1815, was read. 

The object of this letter is to state that, in addition to the infor- 
mation contained in the former letters of this gentleman, (read 
Nov. 18, 1814,) concerning the occurrence of organic remains in 
the Plymouth lime-stone, he has recently found many well-defined 
shells of the genus turbo, and of other genera, at the east end of 
the Hoe under the citadel ; and also fragments of shells in a quarry 
at Cat-down. 

A memoir on the native oxide of uranium of Cornwall, by W. 
Phillips, Esq. M. G. S. was read. 

Uranite in green tabular transparent crystals, imbedded in fer- 
ruginous quartz, has been found by Mr. Phillips, at Carharrock, 
near St. Die. Jt has also been found by him in very minute crys- 
tals, varying in form and colour, and accompanied by pitch blende, 
at Tincroft mine near Redruth; also in well defined crystals, and 
accompanied by pitch blende, at Tol Carne mine. 

At Huel Jewel this mineral occurs on red copper ore; and in a 
single instance has been found on the surface of Wavellite from 
Stenna gwyn near St. Austle. Specimens of extraordinary beauty 
-have been discovered within the last three or four years at Gannis 
lake copper mine near Callington, on decomposed granite. 

The larger crystals of this mineral are all deeply striated; and 
even the most minute ores, although seemingly well defined, are 
not capable of being accurately measured by the reflecting gonio- 
meter. From some very satisfactory clearages which Mr, Phillips 
has obtained, it appears to have natural joints parallel to the lateral 
faces, and to the two diagonals of a tetrahedral prism. 

The paper concludes with a description, illustrated by drawings, 
of 46 varieties of crystalline form. 

A paper, entitled Supplementary Observations on Quartz Rocks, 
made in 1814, by Dr. Macculloch, was read, uv 

This rock forms the larger portion of the great valley of the 
Tunnel, where it alternates with micaceous and with argillaceous 
schist, with lime-stone, and with porphyry. It may be observed 
passing insensibly into granite, and, when it alternates with mica- 
slate, the proportion of quartz rock will be found to prevail in the 
vicinity of granite; and that of mica-slate at a distance from the 
granite. In Ben Gloe it occurs incurvated and contorted; and on 
Cairn Gower are some beds consisting wholly of large and small 
rounded pebbles, In Mar forest it alternates with large incomplete 
garnets. In Glen Tilt it presents a finely laminated structure, like 
the schistose sand-stoves of the coal strata, and is divided by natu- 
ral joints into rhomboidal tables. In Ben Gloe it occurs of a beau- 
tiful pink colour; and in Glen Fernat it is mixed with scales of 
mica forming an avanturine capable of receiving a good polish. 

March %3.—The reading of Mr. Horner’s paper on the Geology 
of the South Western part of Somersetshire was begun, 
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Anvicke XII. 


SCIENTIFIC INTELLIGENCE; AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 


1. Lectures. 


Middlesex Hospital.—Dr. Merviman’s next Course of Lectures 
on Midwifery and the Diseases of Women and Children will be 
delivered at the above hospital during the months of April and May. 


The Introductory Lecture will be read on Monday, April 10, at, 
half-past ten o’clock, ei 


I]. Smithson Tennant, Esq. 


It is with much concern that we announce the death of Smithson 
Tennant, Esq. F.R.S. and Professor of Chemistry in the Univer- 
sity of Cambridge; a man in whom genius, talents, and virtue, 
were united in their highest forms. Although his industry was 
checked by a frame naturally weak, and a languid state of health, 
his acquirements in science were remarkably general, and in many 
branches profound. 

The circumstances of Mr. Tennant’s death were most afflicting. 
He was returning from France, where he had been several months, 
and was waiting at Boulogne for a favourable wind. He had 
actually embarked on Wednesday the 22d of February, but the 
vessel was obliged to put back; and it was determined, if the 
weather should be tolerable, to make another trial in the evening. 
During the interval Mr. T. proposed to a German officer of distinc- 
tion, whom he had accidentally joined on the road, and who was 
also going to England, to ride with him to Buonaparte’s Pillar, 
near Bouloghe. In returning he deviated a little to Jook at a forti- 
fication near the road. But as they were attempting to pass a 
draw-bridge, which, owing to some neglect, was not properly 
secured, the bridge gave way, and they were precipitated into the 
trench. The officer fortunately escaped without any serious hurt ; 
but Mr. Tennant was found fallen under his horse, and was taken 
up speechless, his skull and one of his arms being considerably 
fractured. He was conveyed with difficulty to the hospital at Bou- 
logne, as the nearest and most convenient place to receive him, 
and expired in half an hour. His remains were interred at Boulogne. 

A fuller account of this interesting philosopher is preparing, and 
will be given in an early number of the Annals. 


Il. Dr. Seetzen, the German Traveller. 


Dr. Seetzen is little known in this country, except through a 
translation, by tle Palestine Society, of a brief account by him of the 
countries adjoining the lake ‘Tiberias, the Jordan, and the Dead Sea. 
As his merits are very extraordinary, it will be interesting to give a 
short sketch respecting him. 

Ulrich Jasper Seetzen, born in the Russian lordship of Jever, is 
the son of an affluent farmer. He was educated at Gottingen, , 
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where ‘he took a degree in medicine ; and having steadily regarded 
as the final end of his studies the exploring the interior of Africa, 
he prepared himself by the study of natural history in all its 
branches, Eastern languages, and astronomy, geography, &e. In 
1302 he left Gotha, accompanied by a young man of the name of 
Jacobsen, aiid went to Vienna, whence he proceeded with some 
difficulty to Constantinople, ‘where he arrived in December, 1802. 
Thence he went to Smyrna, which he quitted in October, 1803, 
having previously explored the adjacent country. He then resided 
at Aleppo, and afterwards at Damascus; afterwards he examined 
the geological structure of the country towards Jerusalem, Lebanon, 
and Latitibanon. In 1805 he travelled through Arabia into Egypt, 
and finally arrived at Cairo, During residence at this last place (for 
two years) he. transmitted his very valuable observations in separate 
dissertations to Germany, where many have been published, and 
many remain in the possession of his relations. In 1809 he quitted 
Cairo, returned into Arabia, and in Nov. 1810 he was at Mokka, 
since which no correct account of him has reached this country. 
A report has been received of his death, but in a very suspicious 
form. It would be gratifying to his friends to know his fate, as they 
would then be enabled to give the whole of his valuable researches 
to the world, a part of which only has hitherto appeared in the 
journal of his liberal friend Baron Von Zach. 


IV. Gas Light.—Conveyance of Steam in Pipes.—Smallest Angle 
at which Oljects are perceptible. 
(To Dr, Thomson.) 
DEAR SIR, 

I have been much gratified by the information which has come 
out respecting the saccharometer, in consequence of my inquiry in 
your Annals. The “ Philosophical Intelligence ” is a most interest 
ing part of that work. 

Permit me to suggest to you that accidents, arising from philoso- 
phical negligence, if I may use the expression,—such as the late 
explosion of a brewer's store cask, and a recent accident with a gas- 
light apparatus at Birmingham,—deserve to be recorded in your 
Annals, for obvious reasons. <A friend of mine was going to light 
two large manufactories with coal gas, but since the late accident he 
has been undetermined whether to proceed or not. Will it be pre- 
suming too much to ask your opinion respecting the new mode .of 
illumination with gas? The opinion of so experienced a chemist 
and philosopher would have a most beneficial influence. And what 
sort of coal is to be preferred for producing the gas in question? I 
presume the diameters of the couduit pipes have hitherto been taken 
at random, and that the pressure on the reservoir of gas for sending 
a stream through the pipes has not yet been accurately observed, or 
at least not published. 

I am also desirous to inquire how far steam has been known to be 
conveyed, or how far it probably can be conveyed, for heating water; 
and how large the conducting pipes should be to produce a required 
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effect. Is any damage to be expected from the sudden condensation 
of the steam on its first application to the cold water: I have been 
told that the pipes are liable to burst from this cause; a circum- 
stance which [ think Count Rumford never mentions in his essays 
on this subject. 

One more query, and I have done. Has any experiment been 
published which ascertains the smallest object or angle that is per- 
ceptible to a sound unassisted eye, or an eye assisted with a given 
magnifying power? In a philosophical work translated from the 
French I have read that the eye is incapable of perceiving an object 
which subtends an angle of less than half a minute of a degree. 

I remain, Sir, most respectfully, your obliged servant, 
Feb, 3, 1815. M. 


V. Meteorological Table. From the Register kept at Kinfauns Castle, 
_ N. Britain. Supposed Lat. 56° 234’. Above the Sea 129 feet. 


Morning, 8 o’clock,|Evening, 10 o'clock.) Depth | No. of days 
1814, Meun height of Mean height of of Rain 


Barom. | Ther. Barom. Ther. (|In. 300 


Jams AS00929" 24°64 29-80 25°39 “60 | 11 | 26 


BODY Savctkoe 30°06 34:03 30°04 34°50 “63 8 | 20 
March: )....2; 29°90 36°48 29°91 36°80 85 | 7 14 
Aprils. o4<.55 29-90 46:43 29:90 46°10 1-75 1g | 12 
MAG ots come « 30°15 47-06 30°16 A417 “15 8 | 23 
June ........| 30°16 53°06 30°02 50°50 “57 6 | 24 
JULY). welts /o= 3 29°93 59°35 29°94 57°10 172} 15 | 16 

29°91 56°77 29°93 54°86 2:60 | 18 133 

30°10 51°90 30°10 52°66 “IT §*-| 2 


29°82 44°54 29°84 44°51 1:02 | 11 | 20 
29°74 38°70 29°74 38°16 230! 12 | 18 
29°65 34°80 29°66 33°38 223 | 18 | 13 


——— 


Aver. of year.| 29°925 | 43-980 29:'920 | 43-394 | 15°59! 150 j215 
ANNUAL RESULTS. 


MORNING. 
BaRoMETER,. TRERMOMETER. 
Observations, Wind, Wind. 
Highest, May 11 .... 5 By. eine SOCAN, Fal y 2A: ccwities wale se sty oistehiS “Eo beeen 
Lowest, Jan. 16 .... SE .... 28 70} Jam. 14...........-..0005 Wiwce be 
EVENING. 
Highest, May 10 ,... Fi sap ot OP | PUly ois ots oc a5-.0c os ane eae 
Lowest, Mar. 2.... SE .... 28°91} Jan. 15........0.... 204. Wit oe eee 
Weather. i Days. Wind. Times, 
Faifis isco cs eon aaeas «a's a 215 3 and N-°E S. cehovs tance 3 
Rain or Snow....-csece coees 150 Band ‘87, os ect ae eee 109 
S and 8. Wi Aa. J.ctlriges 65 
365 Wand Ni W | 6.2. Antes eugene 188 
365 
Extreme Cold and Heat, by Six’s Thermometer. 
Coldest, 14th January ......c.ccccccescecccescnencsseens hg 
Hottest, 24th Jnly ...........- (a Viadikeeask du shat susleehaee 76 


ASAD OL, LBAM Welk ol doe dda aw oad deine Oba p ee epster ivevis A5:168 
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Result of three Rain Gages. Ih. 100. 
No. 1, Ou a conical detached hill above the level of the sea 600 feet.... 33°84 
a SRNTEMIRE OF BAMMeD “ais LUCE Jos satelnd ahiviecs telco tesecdactecldd adaseiae 20°05 
aap eintauns Castle, 129 feet. seine catletwedabdces coaccsecces 15°59 
BRE ARCHLDYEE ARG e tale, so ad op caaishctinatalainineiaid an caesic'e b 23°61 


VI. Royal Medical Society of Edinburgh. . 


The Royal Medical Society of Edinburgh having agreed to 
appoint a Committee for the purpose of receiving the communica- 
tions of members, and of others through their medium, who may 
favour the Society with interesting facts and experiments in Medi- 
cine, or with unusual appearances in morbid dissection, beg leave 
earnestly to invite the members to transmit such communications to 
the Society as soon as possible. 

The Committee, consisting of six extraordinary members resident 
in Edinburgh, together with the four Presidents ex officio, will 
proceed immediately to consider such papers as may be-transmitted 
to them, with an ultimate view to publication. : 


VII. On Imaginary Cube Roots. 


(To Dr. Thomson.) 
SIR, ; 


You sometimes insert algebraical communications in your Annals 
of Philosophy.. I have lately discovered that all numbers have four 
imaginary cube roots, which is contradictory to the generally 
accepted theory, that “ every equation has as many roots as it has 
dimensions, and no more.” 

The imaginary cube roots of the number 64 are — 2 + / — 12; 
but the following quantity raised to the third power shows that it is 
also a cube root of the same number 64. 
oa Ee I = (i — 3 8) 


2 


ae + Re haps Mabe 


eee Fe V3 V —(y - 8 Vv -3) 
—~Yv+iV/—3 
—54+8V 3-34 V-—3V — (9 —$V¥ —38) 


—i+7-" 4 Vv —(¢ —4¥ — 3) 


-2/—3+ 337 O35 V/V —(y —3¢ V3) 
24+2/7—-38—-5-8V —3¥V —('8 —3 v7 —3) 


—————— 


404+ (- 2467 —3) Vy — FV 3) 


to 
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To find the value of the last term, the first member must be 
squared, the second member must be multiplied into the square, 
and the sign of the square root prefixed to the result. Thus, 


= 2 6 
Se ae 6 / — 3 


4—24/—8 


— 108 

— 104 — 24 / + 3 

—~ y+ ev 8 
Laks 6 apr ae ae 
108 —156 / — 3 
784 


And prefixing the sign it becomes 4/ 784 = 28, which added to 
* 36 found before gives 64. Ms 13 
Iam, Sir, your obedient servant, 
Tubney Park, March 5, 1815, JAMES LocKHART. 


VIII. On the Use of the Cerebellum and Spinal Marrow. 


(To Dr, Thomson.) 
SIR, London, Feb, 14, 1815. 

In the 26th Number of your Journal is announced a discovery of 
the use of the cerebellum and structure of the spinal marrow, by. 
Dr. John Cross of Glasgow. The following are the words of this 
announcement : 

“ | was led about a year ago to conclude, that as the cerebrum is 
the fountain of sensation and intellect, the cerebellum must be the 
organ which supplies with nervous energy the face and other parts 
of the head, extrinsical of the brain, &c.” Again, “1 found that 
the spinal marrow is uniformly composed of four longitudinal divi- 
sions ; two larger, anterior, which may be traced into the cerebrum, 
and two smaller, posterior, which may be traced into the cere- 
bellum. I suppose that the two anterior portions are the organ of 
feeling; the two posterior, of motion.” 

Now, Sir, this, though more vaguely stated, is so closely imi- 
tative ofa statement which actually published nearly six years 
ago, (in Archives of Universal Science, vol. iii, for July, 1809,) 
that I am compelled to beg you will do me the justice to point it 
out. The following is that statement. 

‘* From the peculiar opposition which subsists between the situa- 
tion of the face and cerebellum, we are entitled to expect a similar 
opposition in their functions. As the face, therefore, occupied by 
the chief organs of sense, is the seat of sensation, so we might 
expect the cerebellum to be the organ of volition. 'This supposition 
receives additional force from the consideration that, as the organs 
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of sense and the;cerebellum are the first and the last portions of 
the nervous system ; so sensation and volition are the first and the 
last of its functions. But this supposition is completely confirmed, 
when we recollect that the degrees of voluntary power always bear 
a close analogy to the various magnitudes of the cerebellum. In 
fishes, for instance, which possess atnazing locomotive power, the 
cerebellum is often larger than the hemispheres! (P. 176, Op. Cit.) 

* The spinal marrow actually consists of four columns, of which 
éwo are anterior and two posterior. In the anterior columns ter- 
minate the anterior fasciculi of all the spinal nerves; and these 
columns themselves, passing through the medulla oblongata; crura 
eerebri, and corpora striata, terminate in the hemispheres of the 
cerebrum. The anterior fasciculi of the spinal nerves are, there- 
fore, their ascending fasciculi, and the anterior columns of the 
spinal marrow are its ascending’ columns. From the cerebellum 
again descend the posterior columns of the spinal marrow, and from 
these proceed the posterior fasciculi of the spinal nerves. The 
posterior columns of the spinal marrow are, therefore, its descend- 
ing columns, and the posterior fasciculi of the spinal nerves are 
their descending fasciculi. Hence it is that these nerves and almost 
all the nerves of the body, have filaments of ascending and filaments 
of descending impression ; are at once nerves of sensation and nerves 
of locomotion.” (Page 142.) 

These quotations are, I believe Sir, sufficiently decisive as to the 
original author of those discoveries, which Dr. Cross intends to 
make the subject of his promised work. 

On this subject I may take this opportunity of observing, that 
my friend Dr. Spurzheim, (in his recent and very valuable work on 
the Anatomy, Physiology, and Physiognomy of the Brain,) has 
most certainly erred in denominating the cerebellum the organ of 
amativeness ; for physical love no further depends on the cerebellum 
than that its degree is of course inseparably connected with the 
degree of voluntary power which isthe proper function of that 
organ; and hence it is, that the bull and stallion, having larger 
cerebella and more energetic voluntary power, have also a stronger 
propensity to physical love than the ox and cow, or the gelding and 
mare. Notwithstanding this objection however, I reckon that work 
the most important accession to our anatomica) knowledge which 
ever has been made by any philosopher.* 


I remain, Sir, with great respect, your obedient Servant, 
ALBXANDER WALKER. 


* Since writing the above, Sir, I observe in the 27th uumber of your Journal a 
letter addressed to you by Dr. Leach, in which he indicates the large work of Gall 
and Spurzheim on the brain, published at Paris in 1807, as the original source of 
the discoveries so unfairly claimed by Dr. Cross, In answer to Dr. Leach, 1 need 
only say, 1. That Gall and Spurzheim’s work actually contains no such state- 
ments; aud 2, That such statements ure even in direct opposition to their doc- 
trines, 


6 


318 Sctentific Intelligence. {ApRiL, 


IX. On the Organic Remains in Plymouth Lime-stone. 
(To Dr. Thomson.) 
SIR, Citadel, Plymouth, March 9, 1815, 


In the last Number of the Annals of Philosophy there is a letter 
on my having found madrepores and shells in the lime-stone rocks 
at Plymouth. I should probably not have troubled you with a 
reply, had it not been stated that no shells had been observed in 
those rocks “ in situ.” It appears Dr. Leach is not aware of the 
discovery of a bed of lime-stone, abounding in shells, in the dock- 
yard; and probably he is equally unacquainted with my communi. 
cations to the Geological Society, and the specimens which I have 
sent for the use and inspection of its members. In addition. to 
these, I could show him many varieties of shells which I have ob- 
tained from various parts of the rocks in this neighbourhood, I 
might add, about the same time. 

With respect to the madrepores, Dr. Lockyer, with some other 
friends, accompanied me in one of my visits to the quarry where I 
first found them ; and he was of opinion, I remember, that they 
had more the appearance of imbedded stalactites than of animal 
remains; and, asI was of a different opinion, in sending some 
specimens to the Geological Society, 1 thought they might be in- 
teresting at least, if they did not tend to any useful purpose. 

As to the specimen in my possession of what Dr. Leach calls 
madreporite of a fine blood-red colour, I never considered it as 
such, but of a quite different nature. It was given to me several 
years ago, as coming from the neighbourhood of Stonehouse, or 
Devil’s Point, and believing it to be the case, I have made many 
attempts to discover its native bed, though without success. 

I have no time for uninteresting or useless writing ; but deeming 
the field of Science and Natural History open to all who are dis- 
posed to enter it, [ shall continue my researches as hitherto, with- 
out giving, I hope, at least without intending to give, offence to 
any one; and certainly without assuming to myself the merit (if 
any) which others may think due exclusively to their own labours. 

J have the hionour to remain, Sir, your obedient Servant, 

Ricuarp Hrennan, Jun, 


Articte XIII. 
Scientific Books in hand, or in the Press. 


Dr. Ronalds, of Coventry, is preparing for the Press a Translation 
of the celebrated little work of Cabanis on Certainty in Medicine. 

Mr, Huish will shortly publish a Scientific and Practical Treatise on 
the Management of Bees, with Plates. 

Mr. Parkes, the author of the Chemical Catechism, has in the Press 
a series of Chemical Essays, to be published in four pocket volumes, 
including a variety of Explanatory Notes, and an Index. It will be 
illustrated with more than 20 Copper-Plate Engravings. pee 
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ARTICLE XIV. 


METEOROLOGICAL TABLE. 


<a 


Barometer. ‘THERMOMETER, 
1815, |Wind.| Max.| Min, | Med, |Max. Min. | Med. | Evap. |Rain. 


—_—— 


2d Mo. 
29°45|29-36/29'405| 48 | 39 | 43°5 € 
29.62|29+45|29°535] 46 | 36 | 41°0 
29-62/29°39|29°505| 49 | 39 | 440 "13 


GS W/29:'74/29-53|v9-645] 47 | 42 | 44-5 4 

7| Var. |29°70|29-55|29°625| 52 | 36 | 440 — 

8 29°62!29-49|29°555| 50 | 38 | 44-0 15 | 15 

91S E)29°66|29:63|29:'645| 47 | 37 | 42:0 O 
10 29'63)29-43,29°530] 46 | 40 | 43-0 4 
11} Var. |29°40}29-28|29:340} 51 | 39 | 45:0 11 
12'S W/]29-51/29-37129°440| 50 | 48 | 49:0 21 


13'S W/29°60/29-40|29-500] 52 | 32 | 42:0 

14) E  }|29°65|29-40!29-525| 50 | 37 | 43°5 —_ 
15} Var. |29°65}29°56/99-605) 51 | 42 | 46+5 sta 
16/S W)29°56}29-50|29°530) 54 | 35 | 445 | “18 | 16 
17|N  W/130°26!29°50/29-880] 52 | 33 | 42:5 ; 3 
18/S W/}|30°26/30-16\30-210| 51 | 34 | 42°5 

19'S) W/(|30"16\29°'71\29-935| 48 | 45 | 46°5 has 
20! W_ |29°82/29°55/29°'685] 54 | 42 | 48°0 26 
21/N W/{80'15/29:82/29:985| 56 | 48 | 52-0 

22 30°20/30°15/30°175| 57 | 39 | 48-0 

23 30°15/30-00/30°075] 51 | 40 | 45:5 | -27 ) 
24| W_ |30°00/29:97/29'985| 52 | 47 | 49°5 

2585 W 29°97 /29°92 29°945| 53 | 46 | 49°5 


26|N W/30'40'29-92!30°160} 54 | 29 | 41°5 5 
27 30°47'30°44/30°455] 48 | 25 | 36°5 
28/5 E/30°44'30°15/30°295! 45 | 31 | 38°5 

3d Mo. 


Mar. 1/S E/30°19|30°15|30°170) 52 | 33 | 42°5 *20 1 


30°47'29:28'29-785) 57 | 25 4443! 80 {118 


Phe observations in cach line of the table apply to a period of twenty-four 
hours, beginning at 9 A.M. on the day indicated in the first column, A dasi 
denotes, that the result is included in the next following observation. : 
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REMARKS. 


Second Month.—1, 2. Misty dull weather. 3. Cloudy: wind — 
and rain in the night. 4. Temp. 49° at the time of observation : 
fine: Cumulus, beneath hazy Cirrus. 5. Cirrosiratus and haze at 
sun-rise, and much dew, which did not evaporate: a very fine 
day: temp. 56° in the sun: p.m. Cwrnulostratus. 6. The same, 
followed by rain. 7. a.m. Overcast, dripping : p.m. wind N.W.: 
groups of Cumulostratus, Cumulus, and Cirrostratus, occupying 
the whole S. from one to two, coloured light indigo, with red haze 
above, and attracting the smoke. 8. p.m. The wind rose at S. 
with the usual hollow sound: a beating rain from that quarter 
‘ensued. 9. Misty, from a diffused Cirrostratus, and cloudy above. 
Water from a well, which might be 10° warmer than the air, 
emitted a visible steam. 10. Cloudy: dripping at intervals. 
11. The same: dark Nimli passed in the S., the wind being W. p. m. 
12. a.m. Misty: cloudy: wind and showers. .13. A wet windy 
morning, succeeded by a very fine day: Cumulus, with Cirrus, 
14. A very moist Cirrestratus, a.m.: then fine, with various 
clouds: a little misty rain at night. .15.. Much dew: the rain kept 
off till evening. 16. Windy: wet: a lunar corona, 17. Morning 
clear, with dew: then Cumulus, which becoming dense inoscu- 
lated with the clouds above and with the smoke : a little rain p. m.: 
lunar corona. 18. Slight hoar frost: haze, passing to Cirrus and 
Cirrostratus. 19. Heavy Cumulostrati through the day: much 
wind. 20. Windy: wet: lunar halo at night. 21, 22. Cumulo- 
stratus: windy. 23. Fine. 24. Ramified Cirrostratus, indicating 
wind, which followed. 25. Blustering wind, with Cumulostratus, 
and strong evaporation : a little rain notwithstanding. 26. Showers, 
which laid the dust: a sudden clearing in the W. at sun-set, 
27. Very white frost: a fine day, out of the smoke. 28. Hoar 
frost, and a frozen mist: a serene day. 

Third Month.—1. Hoar frost: Cirrus in a fine elevated veil, - 
passing to Cirrostratus, and exhibiting between ten and eleven a 
solar halo: a very fine day, the pollution of the smoke excepted. 


RESULTS. 
Winds variable, but for the most part Southerly. 
Barometer: Greatest height........ 30°47 inches 
Leas. {sea 'sle hh ee af oa. 9 
Mean of the period .... 29°785 
Thermometer: Greatest height...+..... EY ea ‘ 
aes Range pres 26 
Mean of the period .... 44°43 
Evaporation, 0°80 inch. Rain, 1°18 inch. 
TotrENHAM,  L. HOWARD. 


Third Month, 10, 1815. 
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Biographieal Account of Joseph Black, M. Dy F. R. S. BE. Ge, 
rofessor of Chemistry in the University of Edinburgh, 


By Thomas Thomson, M. D. F.R.S. 


"THE materials from which the following account was drawn were 
first given to the public in the preface to Dr. Black’s lectures, 
edited by Professor Robison: Mr. Robison informs us that he was 
indebted for most of his facts “ to a paper read to the Royal 
Society of Edinburgh by the near relation of Dr. Black, Dr. Adam 
Ferguson, Professor of Mathematics in the University, and well 
known in the republic of letters by works of the very first rank.” 

Dr. Joseph Black was born in France on the banks of the 
Garonne in the year 1728. His father, Mr. John Black, was a 
native of Belfast, in Ireland, but of a Scotch family, which had 
been some time settled there. Mr. Black resided for the most part 
at Bourdeaux, where he carried on the wine trade. He marrieda 
daughter of Mr. Robert Gordon, of Hilhead, in Aberdeenshire, 
who was also engaged in the same trade at Bourdeaux. 

The mother of Dr. Black, and the mother of Mr. James Russel, 
Professor of Natural Philosophy in the University of Edinburgh, 
were sisters; and the mother of Dr. Adam Ferguson was their 
aunt, a circumstance which was the origin, though not the cement, 
of a friendship subsisting between them through life. 

In the year 1740 young Black, then in the 12th year of his age, 
was sent to Belfast, that he might have the education of a British 
subject. After finishing his grammar school education, he went, in 
1746, to the University of Glasgow. Dr. Cullen had commenced 
his great literary career, and having made choice of philosophical 
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chemistry as a field still untrodden, was delivering lectures upon 
that science in the University of Glasgow. These lectures caught 
the congenial fancy of young Black, who speedily became a zealous 
chemist, and the favourite pupil and friend of his master. Mr. 
Black had made choice of medicine as the profession to which he 
proposed to attach himself; and in 1750 or 1751 he went to the 
University of Edinburgh to finish his medical studies. Here he 
lived in the house of his cousin German, Mr. James Russel, Pro- 
fessor of Natural Philosophy, in whose society he must have passed 
his time both agreeably and profitably. 

At this period the opinions of the medical professors were divided 
about the manner in which certain lithontriptic medicines acted in 
alleviating the excruciating pains of the stone. One of these 
medicines was lime-water. They all belonged to the class of bodies 
called caustic, and their efficacy was ascribed to this cawsticity. 
Now this causticity was always induced, either directly or indirectly, 
by the fire. Thus lime-stone in its natural state possesses no caustic 
properties; but by exposure to a strong heat it is converted into the 
caustic substance called quick-lime, The investigation of the nature 
and cause of this causticity was considered as very important. It 
drew the particular attention of Mr. Black.. He investigated the 
subject with his accustomed precision and coolness; and having 
ascertained it in a satisfactory manner, made it the subject of his 
inaugural dissertation in 1754, when the degree of Doctor of 
Medicine was conferred upon him by the University of Edinburgh. 
Next year he published his experiments upon magnesia alba, quick- 
lime, and other alkaline sulsiances, in which the whole subject was 
developed at length. 

Just at this time Dr. Cullen was removed to Edinburgh, and the 
chemical chair in Glasgow became vacant. Dr. Black’s experi- 
ments on magnesia and quick-lime, which afforded by far the finest 
specimen of chemical investigation hitherto offered to the public, 
secured him that chair. Accordingly he was appointed Professor of 
Anatomy, and Lecturer on Chemistry, in the University of 
Glasgow. Not considering himself as sufficiently qualified for the 
anatomical class, he exchanged tasks with the Professor of Medi- 
cine. While in Glasgow, therefore, his lectures on the institutes 
of medicine constituted his chief task. He engaged likewise in the 
practice of medicine ; and from the sweetness of his manners, and 
the goodness of his heart, soon became a favourite practitioner. 

While in Glasgow, he brought to maturity his speculations con-‘ 
cerning heat, which’ had occupied his attention from the very com- 
mencement of his medical studies. They constitute one of the 
most important additions ever made to science, and furnish the 


most delightful proofs of the wisdom and beneficence of the Author 


of nature. 

Dr. Black continued in the University of Glasgow from 1756 to 
1766. In that year Dr. Cullen, Chemical Professor in Edinburgh, 
was appointed Professor of Medicine, and thus a vacancy was made 
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in the chemical chair of that University. There was but one wish 
with respect to a successor. Indeed, when the vacancy happened 
in 1756, by the death of Dr. Plummer, Dr. Black’s reputation 
stood so high, that, had it depended on the University, he would 
have been appointed to the chair... He had now greatly added to 
his claim of merit by his important discovery of the procedure of 
Nature in producing fluidity and vapour ; and he had acquired the 
high esteem of every one by the singular moderation and scrupulous 
caution which marked all his researches. Dr. Black was appointed 
to the chemical chair of Edinburgh, to the general satisfaction of 
the public ; but the University of Glasgow sustained an irreparable 
loss. In this new scene his talents were more conspicuous, and 
more extensively useful. The number of his pupils underwent a 
progressive and annual increase during the whole time that he was 
Professor. Many of these pupils were from the workshop of the 
artist or manufacturer, and had not enjoyed the advantage of a 
liberal education. Yet such persons, in the opinion of Dr. Black, 
constituted by no means the least important part of his class. He 
laboured, therefore, with the greatest assiduity, to bring his lectures 
to a level with this least informed part of his audience ; and thus 
‘every year he rendered them more and more elementary. His 
lectures were always listened to by his audience with inexpressible 
delight. His voice was low; but sweet and distinct. His language 
was simplicity itself; but always apposite, and never vulgar. His 
experimental illustrations were exactly suited to the object in view, 
and carried full conviction to the mind of the spectator: there was 
no glare, no parade, no showman exhibition ; but an attic elegance 
and simplicity highly delightful to a refined and cultivated mind. I 
describe the lectures such as I listened to them myself, about the 
year 1796. But at that period Dr. Black’s vigour was nearly gone. 
Indeed his state of health was such that he was obliged to employ 
an assistant to help him in his experiments, and to lecture for him 
occasionally. But even with all these disadvantages, the effects of 
his lectures were such as I can never forget: they made an impres- 
sion on my mind which no time can efface. 

Dr. Black’s health had been always delicate. The least exertion 
brought on a cough, with a spitting,of blood. This obliged him to 
remain a tranquil spectator of the chemical discoveries which were 
constantly pouring in from all quarters, and to leave it to others to 
explore the tempting fields which he had originally laid open. 
Towards the latter-period of his life, when undue advantages were 
taken by certain foreigners of the discoveries which he had made, 
without any acknowledgment of obligations to the original disco- 
verer, he was urged by his friends to lay an historical detail of the 
whole of his labours before the public. He began this task more 
than once; but was always obliged to desist almost immediately, 
in consequence of the illness brought on by this unusual exertion of 
thought. 
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By abstaining from all exertion, by living in the most abstemious 
manner, and by constant, though moderate exercise, he contrived 
to enjoy an almost uninterrupted, though feeble state of health, and 
to prolong his life to a considerable old age, happy to the last day, 
and capable of enjoying the conversation of a few select friends, 
His only apprehension was that of a long continued sick bed; and 
this perhaps less from any selfish feeling than from the humane 
consideration of the trouble and distress occasioned to attending 
friends ; and never was this modest and generous wish more com- 
pletely gratified. ‘ On the 26th Nov, 1799, and in the 71st year 
of his age, he expired without any convulsion, shock, or stupor, to 
announce or retard the approach of death. Being at table with his 
usual fare—some bread, a few prunes, and a measured quantity of 
milk diluted with water; and having the cup in his hand when the 
last stroke of his pulse was to be given, he set it down on his knees, 
which were joined together, and kept it steady with his hand in the 
manner of a person perfectly at ease; and in this attitude expired, 
without spilling a drop, and without a writhe on his countenance ; 
as if an experiment had been required to show to his friends the 
facility with which he departed. His servant opened the door to 
tell him that some one had left his name, but getting no answer, 
stepped about half way towards him, and seeing him sitting in that 
easy posture, supporting his bason of milk with one hand, he 
thought that he had dropped asleep, which he had sometimes seen 
happen after his meals. He went back and shut the door; but 
before he got down stairs some anxiety, which he could not account 
for, made him return and look again at his master. Liven then he 
was satisfied, after coming pretty near him, and turned to go away; 
but again returning, and coming quite close to him, he found him 
without life. 

“ So ended a life which had passed in the most correct applica- 
tion of reason and good sense to all the objects of pursuit which 
Providence had prescribed to his lot; with many topics of agreeable 
recollection, and few things to ruffle his thoughts. He had long 
enjoyed the tender and affectionate regard of parents whom he 
loved, honoured, and revered ; with the delightful consciousness of 
being a dutiful son, and being cherished as such—one of a family 
remarkable for sweetness of disposition and manners, he had lived 
with his brothers and sisters in terms of mutual love and attach- 
ment. He had never lost a friend, but by the stroke of mortality, 
and he felt himself worthy of that constancy of regard. He had 
followed a profession altogether to his taste; and had followed it in 
a manner, and with a success, which procured him the esteem and 
respect of all competent judges, and set his name among the most 
eminent; and he was conscious that his reputation was not unme- 
rited ; and with a success in point of emolument which secured the 
respect even of the ignorant; which gave him the command of 
every rational gratification, and enabled him to add greatly to the 
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comforts of the numerous descendants of his worthy parents—heirs, 
net only of their name, but likewise of their unambitious modera- 
tion and amiable simplicity of character.” 

The publications of Dr. Black (omitting his inaugural disserta- 
tion) amount only to three short papers; for respecting his discove- 
ries and speculations concerning heat, he published no account at 
all. Jathe year 1803, or three years after his death, his lectures 
were published by Dr. John Robison, Professor of Natural Philo- 
aophy in the University of Edinburgh, who undertook the task of 
editor at the request of Dr. Black’s friends. They appear to me to 
be a pretty fair representation of his lectures such as they were 
about the year 1796; and though it was hy no means doing justice 
to Dr. Black to give to the world lectures never intended for publi- 
cation, aud just at a period too when the science had assumed a 
new form, quite different from that under which he had been accus- 
tomed to view it; yet they convey a very happy view of the elegant 
simplicity of manner by which he was distinguished, of the very 
apt illustrations by which the different subjects that he treated were 
elucidated, and of the true philosophical caution with which all his 
conclusions were drawn. 

His Experiments upon Magnesia Alba, Quick-Lime, and other 
Alkaline Substances, were published in 1755, and constitute in my 
opinion one of the very best specimens of analytical investigation 
ever offered to the public. It was known that when lime-stone is 
exposed to a violent heat for a sufficient time, it is converted into 
quick-lime, a substance which has a strong caustic taste, gives a 
green colour to vegetable blues, corrodes animal and vegetable sub- 
stances, &c. If pearl-ash be mixed with three or four times its 
weight of quick-lime, and agitated for some hours in a quantity of 
water, the quick-lime is converted into chalk, and the pearl-ash 
becomes exceedingly caustic and corrosive. These facts were suffi- 
ciently known; but no satisfactory explanation of them had been 
offered, though it was generally believed that the fire had imparted - 
something to the lime to which it was indebted for its causticity. 
Dr. Black demonstrated, by the most decisive experiments, that 
lime-stone is a compound of two substances ; namely, quick-lime 
and a peculiar species of air which acts the part of an acid, and to 
which he gave the name of fixed air. ‘The fire disengages this air, 
and drives it off. The quick-lime remains in a state of purity, and 
exhibits its natural caustic properties. Pearl-ash is in like manner 
a compound of pure potash and fixed air. Quick-lime has a stronger 
affinity for fixed air than potash has. Accordingly it separates the 
fixed air from the alkali, and is converted into lime-stone; while 
the alkali, thus freed from the acid with which it was united, ex- 
hibits its natural caustic properties in all their energy. Such is the 
outline of the theory which Dr. Black establishes in his dissertation, 
He establishes likewise the peculiar properties of magnesia, and 
shows that it differs from every other earthy body, 
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Dr. Black’s speculations respecting heat have had such an effect 
upon the progress of the science, that it would be unpardonable not 
to notice them here. A very good account of them will be found 
in the first volume of his lectures. Indeed, his lectures on heat 
constituted the most finished, and by far the most valuable, part of 
his course. It is well known that the freezing point of water is 32% 
that whefiever the thermometer sinks below 32° water begins to 
freeze, and whenever it rises above 32° ice and snow begin to melt. 
At the first view of the subject one would be disposed to expect that 
as soon as the thermometer sinks below 32° the whole water would 
immediately become ice, and that when it rises above 32° the ice 
would be as speedily converted into water; but every body knows 
that these speedy changes never take place. In cold weather a crust 
of ice is formed upon the surface of rivers and lakes; and if the 
cold continue, this crust becomes gradually thicker. But unless the 
water be very shallow, it is very seldom or never totally converted 
into ice. The warm weather returns while a considerable portion 
of the water of the lake is still unfrozen. We remark the same 
slowness in the conversion of ice into water. When snow is accu- 
mulated in great quantities in mountainous countries, it resists the 
united action of the sun and the wind for weeks, or even months. 
It is always melting, indeed, but it melts very slowly; and in some 
cases the eold weather returns again before the liquefaction is com- 
pleted. Such were the facts which had been obvious to all the 
world from the beginning. Dr. Black was the first person who 
examined them closely and endeavoured to explain them. Accord- 
ing to him, water is a compound of two substances—ice and heat. 
It cannot freeze or be converted into ice till it has parted with its 
heat ; and as the heat makes its escape but slowly, the water freezes 
but slowly. Ice, on the other hand, can only be converted into 
water by combining with a certain quantity of heat; and as this 
combination takes place but slowly, the ice melts but slowly. ‘This 
view of the subject Dr. Black confirmed by simple but satisfactory 
experiments. The heat which thus renders water fluid he called 
latent heat, because its presence is not indicated by the thermo- 
meter. He showed that the latent heat of water is 140°. He 
ascertained likewise that fluidity in all cases is owing to the combi- 
nation of latent heat with the body becoming fluid. 

It is well known that water and other liquids, when exposed to 
heat, increase in temperature till they become boiling hot, but after 
that their temperature remains stationary. They gradually indeed 
boil away, and are converted into steam or vapour, an elastic fluid 
possessing many of the properties of air; with this difference, that 
when exposed to the action of cold it is again converted into the 
very liguid from which it was originally produced. Dr. Black 
showed that vapour or steam is a combination of the liquid from 
which it was produced and latent heat. The latent heat of the 
vapour of water or steam he found about 950°, It was this doctrine 
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respecting the nature of steam that led Mr. Watt to his great 
improvements on the steam-engine—improvements which have 
been of incalculable benefit to the manufactures of Great Britain. 

Dr. Black was the first person who pointed out that every sub- 
stance is possessed of a peculiar specific heat, or that different 
bodies have different capacities for heat. This subject was after- 
wards further investigated by Dr. Irvine, of Glasgow, and by Mr. 
Wilcke, of Stockholm. 

A very short paper by Dr. Black was published in the 65th 
volume of the Philosophical Transactions, for the year 1775, 
giving an account of some experiments showing that recently 
boiled water begins to freeze more speedily than water that has not 
been boiled. He found that if the unboiled water be continually 
stirred, it begins to freeze as soon as the boiled water. He gives 
the following explanation of the phenomenon. Water by boiling is 
deprived of a portion of air. When exposed to the atmosphere it 
begins to absorb this air, and continues to do so till it has recovered 
its original quantity. This absorption produces a disturbance in the 
water, not indeed sufficient to be perceived by the eye, but suffi- 
cient to prevent it from becoming colder than 32°, without begin- 
ning to freeze. 

The only other paper written by Dr. Black was published in the 
second volume of the Transactions of the Royal Society of Edin- 
burgh. It is an analysis of the Geyzer and Rikum springs in 
Iceland. - A quantity of the water of these springs was brought 
from Iceland by Sir John Thomas Stanley, and sent to Dr. Black. 
This paper may be taken as a model of the proper manner of 

examining mineral waters. The following were the constituents 
found in 10,000 grains of each of these waters :— 


Rikum, Geyzer. 
Soda .....ee.. ole» ep pion O51 gr. .... 0°95 gr. 
PWIA © 4:00: 0:8 o hg Chgin lol ODE. sts wae 0°48 
PASO Sotind stvhe ae cip. hiv ta SF i pists, wie 5:40 
Common salt .......... BON a all i 2°46 
Sulphate of soda ........ ee ec eee 146 
8°47 10°75 


ArTIcLe II. 


On the Doctrine of Fluxions. By Alexander Christison, Esq. 
Professor of Humanity in the University of Edinburgh, 


(To Dr. Thomson.) 
MY DEAR SIR, 


Ir is very much to be regretted that many students at the univer- 
sities of North Britain acquire no knowledge of fluxions. ‘They 
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seem to think it extremely difficult to obtain even the first prin- 
ciples of that important branch of mathematical science. In what 
follows, (which, if you think proper, you may insert in the Annals 
of Philosophy,) 1 intend to solve inductively the fluxional problem 
as extensively as Newton has demonstrated it in the second lemma 
of the second book; then to demonstrate that problem rigorously 
in the manner of the ancients, independently of infinitesimals, of 
motion, or of vanishing quantities; and, lastly, to subjoin some 
observations. 
I am, my dear Sir, yours faithfully, 
Edinburgh, March 20, 1815. ALEx. CHRISTISON. 
—-— 


Of Fluxions. 


In consequence of repeated trials, I have long thought that a 
boy, duly prepared, passes from common algebra into fluxions as 
easily as he does from multiplication into division. 

In solving the fluxional problem three things are to be distin- 
guished—the conception, the notation, the demonstration. 

1, With regard to the conception, I shall, in order to be easily 
understood, proceed as if I were questioning a learner. Ask him 
thus—If a straight line, A D, fig. 1, move parallel to itself at 
right angles along D C, blackening 
the parallelogram AF, whose side 
AE or BF is 5; and reddening 
the parallelogram E C, whose side 
ED or FC is unit; at what rate 
does it always blacken the one 
parallelogram and redden the 
other? He will answer—As 5 to 
1. The conception is much aided, 
at first, by his imagining that the 
two parallelogramsare generated of D Cc 
diflerent colours. 

Ask him now thus—If a straight line move parallel to itself, at 
right angles along E D, fig. 2, so 
that it can generate only the 
parallelogram A D, whose side 
A E is unit, and the triangle A BC 
half a square, while all the rest of 
the space is covered; at what rate 
does it, at H F = 6, generate the 
triangle and the parallelogram ? 
He will answer—As 5 to 1; or as a 
5 x 1: 1 x 13 that is, as the 
area of the parallelogram H M is 
to the area of the parallelogram 
G L; but he will probably add, that the instant before the rate 
was jess, and that the instant after it will be greater. He may be 
told, that it is not the rate the instant before, nor the instant after, 


Fig. 2. 
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which is wanted. He will now understand that if the line F H 
were to proceed for ever of the same length, it would generate two 
parallelograms which would have always to one another the rate of 5 
tol. If, therefore, x represent the base or the perpendicular of 
the triangle, the rate will be as x to 1. 

2. With regard to the notation, if a and 1 be both multiplied by 
any quantity whatever, their rate will not be changed ; instead of x 
to 1, therefore, we may employ x # to 1 #, # being any line more 
than nothing, and less than infinite: x #, then, is the fluxion ‘of 
the triangle, and 1 # the corresponding fluxion of the parallelogram ; 
and as the triangle is. the half of a square, the fluxion of a square 
whose side is x is to the fluxion of a parallelogram whose side is 1 
as2az: 12%. 

If now the following series of fluents be set down, the learner 
will easily continue the fluxions, 


Fluents, Fluxions, 
) ae ESA .... 0, for 1 being invariable has no fluxion. 
Pes tccccsaas, Se 
inet oe Reet eae 
PoE es seat esteet oe De 
er PRAY oh RY Rares 
BET or als Sa.'g Geen ae At ae 


/ 


A learner who sees in the series of the flusions above the two 
laws of the three first terms, that of the numeral coefficients, and 
that of the letters, will be able to continue the series to any length, 
and to give the general expression 7 2*~* # as the fluxion of 2"; 
because he observes that the numeral coefficients increase by unity, 
and that there are as many letters in the fluxion as in the corre- 
sponding fluent, with the last letter always dotted. 

If the result be expressed in words, we have the following rule 
for finding the fluxion of any power of a variable quantity. 

Multiply the fluxion of the root by the exponent of the power, 
and the product by that power of the same root whose exponent is 
less by unity than the given exponent. 

By this rule the fluxion of 2” is = a a3 of x7 is — ae 


™m™ 
a *~'s;ofa*y"ismy" a" + na” yd, when both x and 


y vary, by considering first « as variable, and then y as also 
A m ie n pm—t x — nn xo” Brak ‘ 
variable; of — = 2” ye seh | MY SE ATES 28 ote” ee 


From all that has been said, the okie! or differential calculus 
may, in the case of one variable quantity, be defined a method for 
finding the rate of change in a quantity, and its dependance or 
function. ‘Thus the rate of change in «x and its function a", is as 
a:na2’-'s, orasl:na*’. 

As this is not a treatise, but a short essay, I say nothing of second 
fluxions, which bear the same relation to first fluxions that first 
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fluxions bear to their fluents; nor of exponential and logarithmic 
quantities ; nor of the arithmetic of sines; but I refer for informa- 
tion to some of the authors afterwards mentioned. 

3. With regard to the demonstration, I think that the view 
already exhibited leaves no doubt in the mind of the learner; but a 
rigorous demonstration should be given, in order to enable him to 
reply to every objection. 

Newton’s second lemma of the second book seems to afford a 
demonstration that, while it is brief and comprehensive, is con- 
vincing, if the reduction to absurdity by Robins, vol. ii.; or by 
Hales, in the Logarithmic- Writers, vol. v. p. 133 and 134; be 
subjoined to Newton’s case first ; if the process from particular to 
general be admitted in his case third; and if the momentum be 
admitted instead of the fluxion. 

In a department of science so important and extensive as flusions, 
the demonstrations of various authors should, I think, be studied by 
the learner; such as those of Simpson, Maclaurin (though ex- 
tremely tedious), Euler, PHuilier, Bossut, Vince, Dealtry, La- 
croix, and Lagrange. 

Any function of a variable quantity may be represented by the 
ordinate of a curve of which «x is the abscissa, Let y = a" bea 
function of 2, and let x become x + 7; then y = a” will become 

to n—2 
yretivsrd¢na tit etait & + &e. If we 
subtract the first equation from the second, and divide both sides by 


a Neigh cam 
i, we shall have ~ ; 4 = yg? + re i+ &c. Now 


it is evident that 7, and consequently y! — y, which depends on i, 


may be so diminished that 7 2"~' may differ less from 2 a*—* + 
nm.n—12 


si + &c. than by any assigned quantity how small 


met 3 , 
soever ; and when in~ ; J iand y' — y vanish, 68 seems equal 


to nx*~*. But this conclusion, says Lagrange, “ presents no 
idea.” 


Prop. _ is equal to »a*~*, fig. 3. Construct the figure in 


which TG is the tangent. Let 
Al = 2 50K (=-15( Eb, 45 
K H = y'; bisect E F in O, and 
through O draw P N parallel to EI 
or K H; and through P draw EPM; 
let PO, = ‘95 O45 FM 
= y': then by similar triangles 
PO:OE:: MF:F E, or'y: 
Y senso therefore a = +; 


and if E O be bisected, we shall 
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have 4 = aoa - Now it is evident that FG is the limit of y', 


y"', &e.; for y'; y'’, &c. may approach, by continued bisections, 
nearer the point G than by any assigned difference, how small 


soever, but can never pass that point. Er’ the geometrical limit 


: rie * 4 TH 4 dy ol 
of 4, Bel, &c. which are successive values of 2 ; J , while 2 is 


feminine by continual bisections; as m x"~*is the algebraical 
limit. 


That  2*~* and aus the limits of 4 = 7, are equal to one an- 


other, may be proved thus :—If they be not equal, let ibe the 


greater, and let D be the difference between ae and n x"—! ; 


EF 
‘ To yt ! 
then, because 7 ; J, or its equal ae » &c. is always greater than 
t= 
i Y — 7 cannot approach nearer to 2 2"~* than by more than 


' Se Soe 
D, but 4 , 4 approaches nearer to m 2"~" than by any assigned 


he is not greater than m x"~*; and in the 
same manner it may be proved not to be less; wherefore 7 is 
equal tonz*-*, Q.E. D. . 

If « be put for E F, and 5 for F G, then - =e ia 8 


4. Olbservations.—This reasoning seems to me to remove La- 
grange’s objection lately mentioned, and to do so by employing an 


1 


incremental fraction ah , &c. equal to an approximating fraction 
y' 
i 


difference ; therefore 


, &c. of which approximating fraction the denominator is 


always | = # = EF, the numerator continually approaches to 
F G = j, and the vanishing quantity is the difference between the 
numerator y', &c. and FG = 5. 


rt * 
This approximating fraction a, &e. is always greater than = 


when the curve, as in fig. 3, is convex to the axis; if a curve con- 
cave to the axis be drawn through the point E in the figure, another 


approximating fraction less than Z will approach 2. from below 


the tangent, and 2 is, in the strictest sense of the word, the Limit 


which the fractions approximating from above and from below the 
tangent can never pass. 
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Thus another objection of Lagrange is removed. This objection 
is, that what in the fluxional or differential calculus are called 
limits, are not so, in the strict ancient meaning of the word limit. 

Whatever be the magnitude of each of the quantities EX F and 
FG = # and 5, the fraction = 
E of the curve; the fluxions or differentials, therefore, are not 
zeroes, though Euler and others have endeavoured to show that 
they are zeroes only ; but they are indeterminate quantities with a 
determinate ratio. They are, therefore, common algebraic quan- 
tities ; and may be sometimes zeroes, sometimes infinite. 

I have taken, as a function of x, y = 2. But I might have 
taken another function of x. Perhaps it would have been better, 
because more general, if I had taken y = fx; y' = f(x + i) 
= Fac pt +9 2 +72 + &c., i being an indeterminate quan- 
tity ; the reasoning, however, would, with certain conditions, have 
been the same, but probably less intelligible to a learner. The 
conditions are, that from a to x + 7 the curve turns its concavity 
to the same side, and that the ordinates continue to increase. 

From what has been said, it is easy to teach the learner the 
formulas for tangents, quadratures, cubatures, complanations, and 
rectifications of lines, whether of single or of double curvature. 

It is likewise so easy to teach him to calculate a few logarithms, 
by the series derived from the asymptotic spaces of the hyperbola, 
that I think the calculation and demonstration should always pre- 
cede trigonometry. All this he may do without hearing the hyper- 
bola even named. 

From the 47th proposition of the first book, or from the I4th 
proposition of the second book, of Euclid, he may derive an 
algebraic equation to the circle; and from that equation he may, 
without a previous knowledge of the conic sections, obtam equations 
to the ellipse, hyperbola, and parabola; he may, indeed, obtain an 
equation to the parabola without any knowledge of an equation to 
the circle. Thus he would have various subjects to which he might 
apply the fluxional calculus. 

Might not those authors who in algebra treat of variable quan- 
tities, subjoin the rate of variation, and thus make fluxions a part 
of common algebra ? 


is of the same value at the point 


ArTic.eE III. 


On the Methods of detecting Carbureted Hydrogen Gas in Coal- 
Mines without setting it on Fire. By John B. Longmire. 


Ir is not generally known that miners are in possession of means 
which, if properly used, will detect the presence of carbureted 
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hydrogen, or inflammable gas, in coal-mines, before it can do 
them any injury. For this purpose they make use of the smell and 
the sight simply, and the changes induced on the ¢op of a burning 
candle. f 

A tabular body of mist-like gaseous matter is sometimes observed 
under the roof of the mine, and every motion communicated to 
the air gives it a corresponding one. Miners have reasons, deduced 
from dear-bought experience, to suspect the inflammability of a 
body presenting this appearance. Such a body, however, does not 
always possess this property: for it may consist of a mixture of 
carbureted hydrogen gas and the vapour of water, which on enter- 
ing the mine ascends to the roof, and remains there till it is dis- 
placed by a current of air, or accidentally set on fire by the miners; 
or it may be the tobacco-smoke of the hewers and the vapour of 
water which proceeds from the breath and bodies of the hewers, 
and the persons employed to remove the coals ; and which, along 
with the tobacco-smoke, is dispersed through the air by the people 
at work, but which during their absence ascends to the roof, and 
collects into a stratum of vapour, so similar in appearance to the 
mixture of gas and vapour, as not to be distinguished from it but by 
the most experienced eye. In this view of the subject, this method is 
fallible ; and as the carbureted hydrogen gas is very often pure, or 
unmixed with any other gaseous matter, its body is not visible. 
Hence in either case a miner who trusts to his sight only will be 
very ofteu deceived. 

A miner who uses the smell leaves his candle in a working at a 
sufficient distance from its forehead, and advances slowly towards 
it; he then traverses the working in many directions; and if he 
finds no smell indicative of the presence of the inflammable gas, he 
brings his candle to the forehead. But pure carbureted hydrogen 


gas is odourless, and of course when its presence can bé known by. 


the smell, it must be mixed with other kinds of gaseous matter. It 
is said sometimes to have a sulphurcous odour. I have not, however, 
been able to detect it by this; but I have often done so by an empy- 
reumatic odour, which probably proceeds from a subtile oily sub- 
stance that sometimes leaves the coal along with the gas. As car- 
bureted hydrogen gas in coal-mines is often pure, its existence in 
them cannot always be known by the smell. _ Neither the sight nor 
the smell, therefore, are to be implicitly relied on; but they are often 
very useful; for a man may be travelling through a mine hastily, or 
inattentive to the state of the circulating air, with his head in a 
mixture of inflammable and common air, and his hands and candle 
in the common air only, and be advised by the sight or smell of the 
presence of the inflammable air, before he accidentally elevates the 
candle and sets it on fire. 

But the miner can place the greatest reliance on certain changes 
induced by the inflammable air on the top of a burning candle, 
The miuer’s term of the candle-top will not be understood without 
an explanation, It is that faintly luminous yellowish-brown body 
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which closely surrounds the flame, and which is largest above it, 
and at last passes into the smoke. ‘This body is rather obscurely 
seen round the flame of a candle in the night, in a room not much 
illuminated by any other body; but it may be distinctly seen by 
using the following means :—Hold the candle in one hand at about 
a foot or 18 inches from the eye, interpose the other hand between 
the flame and the eye at about one inch from the candle, and let 
only a very smail portion of the upper part of the flame be seen. 
By this arrangement the vivid light emanating from the flame will 
be intercepted, and the body in question observed for one-eighth to 
a quarter of an inch, and sometimes higher, above the flame. By 
changing the position of the hand, so that a small portion of the 
flame round either side may be seen, this body will have, from the 
top to the middle of the flame, a yellowish-brown colour, about 
one-sixteenth of an inch broad ; below the middle, the same colour 
inclining a little to a purple ; and downwards it gradually passes 
into an ultramarine blue, which is the colour of the flame ‘at its 
bottom. At that place too, this body joins the flame. Such is that 
body which the miner calls the candle-top, as it appears when a 
candle is burning in pure atmospheric air ; and as he uses only that 
part of it which is above the flame, his term of fop is very appli- 
cable. 

Now there are certain differences in the top of a candle between 
its burning in a mixture of atmospheric air and carbureted hydrogen 
gas, and in the air only. ‘These differences are proportionate to the 
quantity of gas in the mixture, and point out to the miner when 
the quantity is such that a very little more would cause the instant= 
aneous combustion of the whole body of gas. The alteration in the 
top consists of a change in colour, and of an increase in its dimen- 
sions. These changes become greater as the quantity of gas in- 
creases. The change of colour which is universally considered as a 
sure indication of the existence of carbureted hydrogen gas, and of 
course the mest dangerous change, is from yellowish-brown to 
greenish-blue; especially when it is accompanied with a rapid 
assension of very small luminous bodies, generally called points, . 
which appear to be propelled upwards through the flame and top 
with a very faint crackling neise. ‘The precise dimensions of a 
dangerous top is not the same in all coal-pits, nor in every situation 
in the same pit, nor in every candle in the same situation: so that 
the top which might be considered very dangerous, in point of size, 
in one situation, is not so much so in another. Hence a great 
latitude is left for the miner’s judgment and prudence ; and if he 
be experienced in his candle symptoms, and well acquainted with 
local differences, he may, if necessary, venture much further in a 
mixture of airs, than a stranger to that particular situation with the 
same degree of judgment. I have seen the greenish-blue top one 
inch and a quarter long above the flame of the candle. Other 
miners say they have seen it longer; but others say the inflammable 
air has fired when it was shorter. With respect to this variation in 
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the size, one general rule may be adopted, which is, not knowingly 
to get past the limits of certain experience, unless the object to be 
obtained is much greater than the risk run. ‘The size of the top 
appears to me to depend in a great degree on the heat of the mine. 
Ihave examined the top in parts of a mine where the air was 
stagnant but pure, and I always found it greatest in the hottest part. 
In making these experiments I have often seen it three, sometimes 
four, and once five, inches above the flame, without any ditference 
in the colour except in intensity, which increased with the size of 
the top. I once advanced towards the forehead of a working in 
which the air was still, with a candle having a deep yellowish- 
brown top, four inches long, till 1 observed longitudinal streaks of 
bluish-green were mixed with the yellowish-brown. I then began 
to retreat, being convinced that my situation was dangerous. I 
have often thought the moisture in the air of the mine affected the 
top; but I never met with proper situations to make so many expe- 
riments as would enable me to come to very accurate conclusions. 

When a miner is about to use his candle he snufls it, and then 
waits till the top of the wick is inflamed. As on such an occasion 
as this he generally carries his candle as near the ground as his arms 
will permit, he never raises his candle, but depresses his body till 
his head is nearly on a level with the candle, and probably he may 
kneel on one knee; he then, holding the candle in the manner 
before described, and having his eye steadily fixed on the top, rises 
slowly, till the candle is nearly as high as his face when he is stand- 
ing upright. If he finds the top has a favourable appearance, he 
gently sinks his candle again, and advances a few yards; but if the 
top indicates the presence of the inflammable gas, he experiments 
more cautiously, and advances a less distance between every trial ; 
if the quantity of gas appear to be increasing, he advances .very 
slowly, with his eye constantly fixed on the top, and his body rather 
bent forward ; and if the quantity be still increasing, and the appear- 
ance of the top rather alarming, he advances still more slowly, and 
pauses at every yard in length, to be more exact in his examination. 
And if the quantity of gas reach its maximum before he considers 
the top to be dangerous, he advances slowly to ‘the end of his 
journey ; but if it continue increasing, he will be forced to return. 

Much steadiness is required in these trials; for sometimes the top 
suddenly assumes so alarming an appearance, that a person may be 
intimidated so much as to make a precipitate retreat ; and in doing 
so sets the gas on fire, by bringing a quantity of it, ora sop, as the 
_ miner calls it, upon his candle, by his rapid movement. Before he 
tries, he should first consider what he ought to do in every probable 
exigency ; so when the top suddenly appears dangerous, he will 
sink the candle slowly to the ground, and bend his body as much.as 
he can at the same time, then turn about and retreat as slowly ; 
avoiding, if possible, the direction that he advanced in during the 
dangerous part. 
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ArticLe IV. 


Population of the United States of America, and Territories 
thereof, agreeable with an actual Enumeration made according to 


Law, in the Year 1810. 


— Ge Ss 
= Ss rch 
a it Ak a a et 
Names of Districts and 23 wipe 2 re SE 
Territories. om a= 5 2 ai 
e Oo BR & a 3 cs 
= ic na 7) & 
Maine 2.0.00. ..cescee00-0-) 115,509 | 112,227 969 — 228,705 
Massachusetts ...........-+-] 229,742 } 235,561 6,737 _ 472,040 
New Hampshire....,........| 105,982 | 107,508 970 — 214,460 
EV GUMIONG Cae civedia ot esicis » weee} 109,95) | 107,194 750 —_ 217,895 
Rhode Island .............-| 35,743 | 37,471 | 3,609 108 | 76,931 
Connecticut .....-++eeeese0+]| 126,373 | 128,606 } 6,453 310 | 261,942 
New York .....-cceese-ee-] 474,291 | 444,418 | 25,333 15,017 | 959,049 
New Jersey...sccsceveeseee| 115,357 | 111,511 | 7,843 10,851 | 245,562 
Pennsylvania .........---+.| 401,566 | 385,238 | 22,492 795 | 810,091 
Delaware ...... ssvcesosisiede |. 28,006 ] 27,355 |.13,136 4,117 | 12,674 
Maryland .......2..-..---.} 120,210 | 114,907 | 33,927 | 111,502 | 380,546 
Virginia .............---.- | 280,038 | £71,496 | 30,570 | 392,518 | 974,622 
IG edocs olcicdes cols t oss | LUSGD7 1 109204") 1,899 —_ 230,760 
Kentucky .......- Svaittettta ote 168,805 | 155,432 | 1,713 80,561 | 406,511 
North Carolina ............] 188,632 | 187,778 | 10,266 | 168,824 | 555,500 
East Tennessee ....-+e+.-.. 46,813 | 44,668 510 9,376 | 101,867 
West Tennessee ............] 64,950 | 59,444 807 35,159 | 160,360 
South Carolina ...........| 109,547 | 104,649 | 4,554 |} 196,365 | 415,115 
Georgia .)... 0 s0ice 00 ceee ois --| 75,845 | 69,569} 1,801 105,218 | 252,433 
Territory of Orleans ...... 18,940 15,871 7,985 34,660 | 16,556 
—_-—_——._ Mississippi....} 12,851) | 10,274 240 17,088 | 40,352 
= — Louisiana 9,387 7,838 607 3,011 | 20,845 
———- Indiana ......] 12,590} 11,320 393 237 |} 24,520 
— Illinois ...... 6,380 5,121 613 168 | 12,282 
— Michigan...... 2,837 1,781 120 24 4,762 
District of Columbia........ 8,130 7,949 | 2,549 5,395 | 24,023 
Total of free inhabitants in the United States ...... 5,731,443 
ae Territories (.cc.e-s5,. tol, 2608 
Total of strangers ...........+6 oo seceescececccecs 186,446 
EE LAVOR Che's dhaeiebi bia in ='aqs nineeteta sare emis asm tee eens 
MQUAHOMILANY spe soaicl oh sage 'clclnatelkielm ale te aieraa seme aie nels ei ye Gnome 
Population of the principal Towns in the United States of America. 
Bostonries cicsiidscaeeeheade> 0s) 90,000, Philadelphia’. 322./35% 53,722 
Saleinc is. sans/p sesiteemekenin’s > 12,613 Eastand West Northern 75,096 
Providence ........ ors’ Ban 100 Liberties of ditto. ...21,374 
Newport, Rhode Island ...... 7,901  Baltimore.............. ni ghagt 35,583 
Mewhaven city, Connecticut .. 5,772 Washington county .......... 18,730 
New, Yorks. 25 )stiste. restate'eie ode 96,373  Charlestown,...... io: aiciabe ae eae 
Newark, New Jersey .....-«+ 8,008 Now Orleans 4.2. .cce0seeemes si dl,c4e 
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I am indebted for the following curious speculation on this sub- 
ject to John Leslie, Esq. F.R.S.E. Professor of Mathematics in 
the University of Edinburgh.—T. 

The population of America at the different periods of life may 
be nearly represented by the differences between the complimentary 
spaces of a parabola. 

Thus, the population under ten 
years of age may be represented by 
the space A BF X, of which the 
boundary X F is a portion of a para- 
bola, X Z, whose vertex is Z. 

From the property of the curve, 
DH is as D Z*. Therefore DH 
x DZ is as D Z°; and therefore 
any trilinear area, as D H Z, being 
one-third of the rectangle DH x 
DZ, is also as DZ. Therefore 
the area 


AF isas A Z3 — B Z3 oras 863 — 763 — 636056 — 438976 — 19708 
BG B2B—-— CB 763 — 703 = 438976 — 343000 — oog78 
CH C ZB — DZ 703 — 603 = 343000 — 216000 — 127000 
DI DZ — EZ 603 — 413 = 216000 — 68921 — 147079 
EIZ EB — 03 418 — 0° = ‘68921 — ‘0 = * 68921 


If now we multiply these proportional areas by 10, and retain 
the nearest figure in the place of thousands, they will stand as in 
the second column below, while the gross return of population is as 
in the first. 


Proportional 


Aggregate Return of Numbers on the 

: Malesand Females, Parabolic Theory. 
Under 10 years of age .. 1,970,000 .......... 1,970,000 
10—16 ....... 0 6 SIF OOO sie tg 960,000 
L6G 5. « siere:s'eie 1,085,000 .5)..0.0 1008 1,270,000 
26-45 ...00e ap 1) OBI,ODOis% jsi0i. 55% 1,471,000 


45 and upwards.. 691,000 ...,...... 689,000 


It appears, therefore, that in the first and last periods the areas 
are very nearly proportional to the numbers alive at those periods. 
But in the second, third, and fourth, periods, these areas exceed 
the return; which excess increases from the earlier to the more 
advanced ages ; so that the American population is increasing more 
rapidly than the parabolic theory supposed. 


Vor. V. N° V. y 
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ARTICLE V. 


Observations on the Oljections that have leen made to Mr. Prevost’s 
Explanation of the Effect produced ly a Mass of Ice on a 
Thermometer in the Focus of a Reflecting Mirror.. By Mr. 
Richard Davenport. 


(To Dr. Thomson.) 
SIR, 

Brine on a visit in Edinburgh, I took advantage of the oppor- 
tunity it gave me of attending the lectures of the Professor of 
Chemistry, and witnessing a series of admirably conducted experi- 
ments. In a lecture on caloric an experiment was made with a 
conical tube of polished metal, the result of which has been consi- 
dered as tending to prove the actual radiation of positive cold. On 
considering the phenomenon here presented, it appeared to me that 
it might be accounted for exactly on the principle on which an 
apparent radiation of coid from a body of ice in the focus of a 
concave metallic mirror, on a thermometer in the focus of a similar 
mirror set opposite to it, has been explained; which explanation I 
had considered as satisfactory, and I had thought was generally 
admitted. However, on looking into Mr. Murray’s Elements of 
Chemistry, I found he objected to Mr. Prevost’s explanation, and 
considered the phenomenon as not yet accounted for. I found also 
in the New Edinburgh Encyclopedia, Mr. Murray’s objections 
stated and admitted, as objections unanswered, and the whole 
question left in an undecided state. 

Now as it appears to me that the phenomena both of the mirrors 
and the cone may be satisfactorily explained without supposing the 
actual existence and radiation of cold ; and as the authorities 1 have 
mentioned are much looked up to; and as they leave_an important 
question in philosophy in a state of indecision; if that explanation 
which I have said appears to my mind satisfactory, should on 
perusal appear so to you, you will perhaps not object to employ a 
page or two in the Annals of Philosophy by the admission of the 
following sketch, I am, Sir, 

Your obedient humble servant, 
Ricuarp Davenport. 


It is well known that if a body be placed in the principal focus of 
a concave parabolic reflecting metallic disc, and a hot body in the 
corresponding focus of a similar reflector standing at a distance 
from, but-duly opposite to, the first, the radiating caloric of the 
hot body is reflected and condensed upon the body in the focus of 
the first reflector ; proving that radiating caloric is reflected in like 
manner with rays of light. But if a comparatively cold body is 
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substituted for the hot radiating body in the focus of the second 
reflector, a thermometer in the focus of ‘the first indicates a tempe- 
rature below that of adjacent bodies not in that focus. This expe- 
riment was, I believe, first brought forward by Mr. Pictet, and the 
phenomenon at first appeared to favour the hypothesis of the actual 
radiation of cold; but a well-known explanation of it has been 
given by Mr. Prevost. I have not been able to see this explanation 
in Mr. Prevost’s own words, but I collect it as referred to in other 
books. 

He considers that caloric is radiated from bodies at all tempera- 
tures. ‘The thermometer, therefore, itself gives out heat by radia- 
tion. In consequence of this universal radiation, all bodies must 
also receive radiations. ‘The thermometer, therefore, is receiving 
heat also ; and while it receives an equivalent for what it gives out, 
no change of temperature is to be expected. But he adds, that the 
quantity radiated from all bodies is in proportion to the difference 
of their temperatures. Since, then, comparatively cold bodies emit 
comparatively weak radiations, when ice is placed in the focus of 
the second mirror the thermometer receives less than it emits, and 
thus loses in temperature. 

“ But,” says the writer of the article in the Encyclopedia, ‘ this 
explanation is totally inconsistent with the most obvious facts 
attending the cooling of bodies ;”. for, he continues, ‘¢ it is evident 
that on this hypothesis a hot body ought to cool more slowly when it 
is placed near a large body of inferior temperature than when near 
a small one; because in the former case it must receive more calo- 
rific emanations than in the latter.” 

This is precisely what 1 deny, notwithstanding the deference I 
feel for the opinions of the writer of this article, as well as for those 
of Mr. Murray, whose objections follow. 

The article continues, ‘ It is also very properly objected by Mr. 
Murray, that of different surfaces which at a given temperature 
radiate different quantities of caloric, that which radiates least must 
be least powerful in returning caloric to the thermometer, and must 
therefore have least effect in counteracting the reduction of its 
temperature.” It then goes on to quote Mr. Murray as saying, that 
if Mr. Preyost’s explanation were just, a blackened surface (which 
it is proved by Mr. Leslie’s experiments radiates the largest quantity 
of caloric) ought to produce the least cooling efiect on the thermo- 
meter, and a metallic surface (which radiates the least) ought to 
produce the greatest.” 

1 shall beg leave to answer this objection with the preceding one. 

The Encyclopedia continues, “ Rejecting then this explanation 
of Mr. Prevost’s, we shall proceed to consider that of Pictet;” to 
which also they object, and therefore leave the phenomena entirely 
unaccounted for, 

' The writer of the article, however, does not infer from this 
phenomenon the absolute existence of a frigorific principle, but 
only argues ‘ that the objections against Mr. Prevost’s and Mr. 
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Pictet’s explanation of the indication of decrease of temperature in 
the focus of the reflector, apply with equal force in cases of cooling 
by direct radiation and absorption ;’’ which is certainly true. 

I will now describe also the experiment I have above ailuded to 
with the metallic cone. 

A metallic conical tube of about 18 inches in length, whose 
respective apertures were one inch and five inches (the interior being 
polished so as to reflect powerfully and radiate: little), being sap- 
ported in a horizontal position, one ball of a differential thermo- 
meter was presented to the larger aperture, while a bottle of ice 
was presented at the smaller aperture. ‘The liquor in the tube of 
the thermometer rose very little towards the bulb nearest the aper- 
ture, slightly indicating a lower temperature. ‘The relative situa- 
tions of the thermometer and the ice bottle being reversed, (7.e. the 
ice carried to the large end, and the bulb of the thermometer 
placed before the smaller end,) the liquor rose much faster towards 
the bulb, indicating in this position a much more rapid decrease of 
temperature. 

In this case it was argued that since the rays admitted at the wide 
opening were brought to a focus at the smaller one, if the thermo- 
meter at the wide end radiated caloric, its rays must be lost upon 
the ice in the focus, and it ought to indicate a loss of temperature ; 
which was not the case, or ouly in a very small degree: but that 
when transposed, as this was the only focus (the experiment in that 
respect differing from that of the mirrors), the loss of temperature 
which it so rapidly indicated eould arise only from a collection of 
actual cold rays in the focus ; and that this experiment constituted 
another objection to Mr. Prevost’s theory. 

This objection I shall endeavour to remove with the rest. 

It will be convenient first to consider in what way a focus of rays 
(whether of light, or of heat, or of cold,) is produced. 

. Every point of a luminous body emits rays, ‘proceeding in every 
direction in straight lines diverging from that point at all angles. 
Different parts of the same luminous body emit rays which cross 
each other at_all angles; but which, after a few reflections, are 
absorbed, or dissipated into boundless space. But since every body 
possesses free caloric, more or less, and every point of these emits 
rays of caloric, as the points of luminous bodies do those of light,. 
it follows that every body is surrounded on all sides by radiating and 
by receiving points; and may therefore be considered as surrounded 
by a sphere, from every point of which rays proceed and fall on it : 
and since the intensity is inversely as the squares of the distances, if 
the temperature of the parts of which the whole imaginary. sphere 
consists is uniform, it receives equal quantities on all sides, 
although some of the surrounding bodies are much nearer than 
others ; because the quantity of surface of distant bodies, intercepted 
by the intervening near bodies, is conversely in the same ratio ; 
i. e. as the squares of the distances. Thus if a circular sereen, 
whose area we will suppose equal to 36 square inches, be held at’ 
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the distance of one foot from the thermometer, and the wall of the 
room be at the distance of eight feet from the same, the screen 
intercepts from the thermometer an area of 2304 square inches ; 
but the intensity of the radiation from the wall, which is at eight 
times the distance of the screen, is to the intensity of the radiation 
from the screen only as one to 64, or as 36 to 2304; and thus the 
difference in quantity of radiating surface is compensated by the 
difference in intensity. . 

~ Now by mere reflection the actual number of rays, or the inten- 
sity of any given number, cannot be either increased or diminished. 
The intensity (whether of light or heat) is increased in the focus 
solely by the direction to one point of a number of rays subtracted 
by a change of direction from other points on which they would 
have failen io their natural course ; for it is self-evident that what- 
ever radiation is superadded by mere reflection on one spot, must 
be subtracted from some other ; and if the sensible heat is increased 
in the focus, it mast be diminished somewhere else. 

Some kinds of surfaces receive and emit heat by radiation with 
great facility; others reflect more and radiate less; as Mr.- Leslie 
has shown. Mr. Leslie has also shown that the powers of receiving 
and giving out heat are in the same surface equal ; and also that its 
powers of radiation and reflection are in inverse ratios. This seem 
also demonstrable from all usual appearances; for if any body 
could radiate either more or less than it receives, or-reflecting a part 
only of what falls on it, did not give out by radiation a sum equal 
to that which enters, not only would adjacent bodies be affected by 
it, but the sensible heat of the bedy itself must continue to increase 
or diminish, without apparent limits: but it is not feund that the 
temperatures of adjacent or remote bodies differ from each other by 
mere position, where there is no source of heat or active cause of 
increase or diminution of the-actual quantity of free caloric; and 
since different surfaces of the same body radiate or reflect one more 
than another, if the emission and intromission by radiation were 
not equal in the same surface, or if the reflecting surface did not 
radiate all which it does not reflect, bodies exposed near one surface 
must be affected differently from those on the other. ‘Thus if a flat 
plate of metal were polished on one side, and blackened on the 
other, two bodies of equal temperature with the plate must receive 
different temperatures {rom it ; still more would a body in the prin- 
cipal focus of a reflecting mirror be affected; for there is an 
actual accumulation of reflected rays upon it. Yet a body placed 
in or out of the focus, or even before the concave or behind the 
convex side of the mirror, suffers neither increase nor decrease of 
temperature, neither is it affected by the proximity or removal of 
either the plane reflector or the mirror. Where is the compensation? 
In the case of the plane reflecting plate, the radiation of nearly 
one half of the surrounding sphere is intercepted, viz. all behind 
the plate ; but the same quantity of radiation from the hemisphere 


in front of the plate which would have (which has, indeed,) passed 
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the object, is reflected on it; and so much as the imperfection of 
the reflecting power of the plate suffers it toabsorb, is radiated by it 
in the same direction. Here, then, is the compensation; and 
here I think Mr. Murray’s objection fails. A blackened surface 
radiates much, it is true; but it intercepts an equal volume of 
radiation or reflection from behind. A polished surface radiates 
less, but it reflects as much as it fails to radiate. So when the 
writer in the Encyclopedia says ** a hot body ought to cool more 
slowly when near a large body of inferior temperature than 
when near a small one,” he forgets that this large body intercepts 
an equal volume from beyond it, and therefore the hot body so 
placed ought noé “ to cool more rapidly.” He says the reverse T& 
the case ; but apprehend it would be found, by careful experiment, 
that if the adjacent body be of the same temperature as those 
whose rays it intercepts (the screen, for instance, of the same 
temperature as the wall), the reverse will not be the case, but the 
time of cooling will be the same. (N.B. Dr. Wells’s lately de- 
tailed interesting experiments on the formation of dew, in conse- 
quence of the loss of heat by uncompensated radiation, will be 
found to be in perfect conformity to this view of the subject.) 

Then in the case of the concave reflector it is true that one 
hemisphere of converging rays is intercepted from bebind, and only 
a cylinder of parallel rays in front, brought to the focus by reflec- 
tion ; yet this is a compensation: for the intensity of the rays so 
brought to the focus is equal to that of the converging rays which 
would have passed in the same direction through the space occupied 
by the disc, as might be easily shown by the general Jaws of radia- 
tion and reflection. When a second mirror faces the first, all this 
cylinder of rays is intercepted; but then all the rays which pass 
through its focus ¢o its face are reflected in the direction of the 
intercepted cylinder, and a cylinder is formed of reflected rays, 
similar to, and in lieu of, the intercepted one. The whole cylindric 
space comprised between the two mirrors now consists of two sets 
‘of rays proceeding in exactly opposite directions from and to both 
the foci. 

Let us now place a hot body in the focus of the second reflector. 
This last cylinder now consists of extraordinary calorific rays ; and 
of course a body (as a thermometer) in the focus of the first mirror 
receives superabundant heat. Substitute an extraordinary cold 
body ; then, as all the rays which would have passed through this 
focus, and would haye constituted the second cylinder, are now 
absorbed by a body which has very little to radiate, the radiation of 
the thermometer towards the first mirror is uncompensated ; and it 
indicates decrease of temperature. 

In Mr. Pictet’s detail of the experiment it was observed that 
when the temperature of the ice was lowered by the addition of 
nitrous acid, the thermometer sunk. several degrees lower than 
before. The theory proceeds here with perfect regularity. Ice at 
+ 32 radiates something towards the compensation : at — 20, still 
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something, though much less; and therefore the small compensa- 
tion was again reduced by the refrigorating mixture. 

The comparing of the reflection of heat to that of light (though 
they are in many respects analogous) is apt to lead into some error, 
because in the latter case the reflector is presented in a particular 

-direction towards a particular source (as to the sun, or to an aper- 
ture admitting the rays) ; but the rays of heat are received equally 
from every point of the surrounding sphere: but if we bear this 
difference in mind, the analogy between them will afford an evident 
illustration of the theory. Vision is merely the sensation of rays of 
light on the retina of the eye. We see a white or coloured object 
by means only of light reflected by it. Black, we say, reflects no 
light ; yet we see a black object. If the blackness of the surface 
were really perfect, and reflected no light, we could not (strictly 
speaking) see it at all; we perceive or distinguish it by its interception 
of other forms and objects ; but we can also magnify it by dioptric 
lenses or mirrors. To put the comparison in a still stronger view, 
suppose a white object (as a paper box blackened within), and a 
small hole cut in one of its surfaces, we say we see that hole. Do 
we see darkness? ‘Through a convex lens, or by a concave mirror, 
or by the intervention of two mirrors (placed exactly as in Pictet’s 
experiment, the eye being in the place of the thermometer), we 
may magnify that dark hole. Do we say darkness radiates ? And 
where is the difference between the two cases; the one, where the 
ice in the focus of the second mirror lowers a thermometer in that 
of the first; the other, where a dark spot in a similar situation 
gives the sensation of a magnified dark spot on the retina of the 
eye? A perfect analogy holds here, and applies to all the cases, 
and removes at once (as it appears to me) all the objections made to 
Mr. Prevost’s theory. It is true that in the quotations 1 have met 
with of Mr. Prevost’s explanation he has not expressly described the 
interception by means of the ice, of radiation aliunde ; but I think 
it follows by necessary inference that he had it in his mind as a part 
of his theory, and meant to be so understood. I have said before 
that his own words I have not met with. 

I have now to answer the supposed objection arising from the 
experiment with the metallic tube ; but if the explanations above 
given of the several phenomena are satisfactory, | have only to 
trace the analogy between them and this new one. 

1 think we are in possession of facts that warrant the following 
conclusions :— 

1. That all bodies receiving and admitting heat by their surfaces 
emit by radiation an equal quantity ; and that as much of what falls 
on them as they cannot so admit, they reflect. 

2. That when the radiation of any body is not compensated by 
counter radiation, its temperature must decrease. 

3. That the proximity or the form either of radiating or reflecting 
surfaces produces no difference in the quantity or intensity of the 
rays received by any given point, provided there is no active cause 
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of increase or decrease of the actual quantity of free caloric in the 
surrounding sphere; but that where there is such cause, such given 
point will be affected by the form and nature of the reflecting sur- 
faces which change the direction of rays that fall on, or proceed 
from, the point where such active cause exists. 

4. That where heat is increased by more reflection on one spot, 
it must be diminished somewhere else, and vice versd. 

5. That when avy body whose temperature (arising from extra- 

neous causes) varies from that of others in its neighbourhood, if 
hotter, it affects a body placed in any given point, by throwing on 
it a more intense radiation than that which it gives out; if colder, 
by intercepting and absorbing rays of free caloric from some part of 
the sphere by which it is surrounded, and thereby depriving it of its 
due and usual compensation. 
. If, then, by means of the conical tube, or by any other means, 
a thermometer indicates decrease of temperature from its relative 
position with that of a cold body, we have only to see where and 
how are radiations that would have fallen on the thermometer inter- 
cepted by that cold body. 

The mechanical form of the polished interior of this tube will 
effect this according to the known laws of optics. The effect of 
this reflection differs from that of the mirrors; for instead of a 
single focus at one point, there is an indefinite number of foci all 
along the axis. The incident rays which are parallel to the axis are 
reflected in the form of cones, and cross in the axis: however, the 
largest hollow cylinder of incident rays will form the focus of 
greatest intensity, and a multitude of other rays will be brought by 
complex reflections from the polished interior to the same spot. 
The tube is of course a ¢runcated cone ; for the smaller end has a 
diameter. The principal focus is not at the apex of the cone, but 
short of it; and we suppose the thermometer to be placed at this 
spot near the aperture. I need not trespass more on you by speci- 
fying all the circumstances of the situation; but it is easy to see 
that a large portion of the rays of the surrounding sphere is inter- 
cepted from this point by the tube, and reflected from its exterior 
surface in foreign directions. The loss of these rays is compensated 
by the concentration of the cylinder of rays brought to this point by 
reflection from within the tube, else the thermometer in this place 
must indicate decrease of temperature without the presence of the 
cold body, contrary to the rule No. 3. But when the bottle of ice 
is brought to the wide aperture, all this cylinder of radiation is 
intercepted and absorbed, and the radiation from the thermometer 
is uncompensated. A hot body in the place of the ice would have 
its radiation condensed on the thermometer. A visible object would 
be magnified in an eye placed in the room of the thermometer, and 
a dark hole in a white surface would have its diameter apparently 
increased ; and thus a perfect analogy subsists between this experi- 
ment and those of Mr. Pictet. , 

Mr, Pictet’s theory appears also capable of accounting. for the 
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phenomena of his experiment, but appears to have been misunder- 
stood. Still it involves some strong improbabilities; while that of 
Prevost, if we only admit certain analogies (some of which we 
know exist) between the radiation of heat and that of light, is even 
demonstrable. I was about to add a comparison between these two 
theories; but I have already made my letter much longer than I 
intended. 


Articie VI. 
On the Cerebellum. By W. Elford Leach, M.D. 


(To Dr. Thomson.) 
MY DEAR SIR, 

In the last number of your Annals of Philosophy Mr. A. Walker 
claims the merit of being the discoverer of what Dr. Cross has 
stated respecting the structure of the spinal marrow and the use of . 
the cerebellum. He has at the same time answered my letter to 
Dr. Cross, and has stated that the work of Gall and Spurzheim 
** actually contains no such statements” as those to which I 
alluded. 

Permit me, Sir, to assure you that the letter from Hufeland to 
Portal contains precisely the same opinion respecting the use of the 
cerebellum as that given by Mr. Alexander Walker and by Dr. 
Cross.* 

When I perceived Dr. Cross’s observations on the anatomical 
structure of the spinal mass of nerves, I recollected that in the 
work of Gall and Spurzheim the same statements were given, not 
as existing in nature, but as erroneous suppositions. In the folio 
edition of their Anatomie et Physiologie du Systéme Nerveux en 
général, vol. i. p. 35 and 40, the following statements may be 
found :—** Bartolin says that the spinal marrow is composed of four 
fibrous cords ;"—‘* Soemmerring maintains the opinion that the 
spinal marrow is composed of four cords.” + 

My object in answering Dr. Cross was merely to show that 
although his opinion might have been original, yet that the same 
opinion had been entertained by preceding writers. Since writing 
that answer, I have carefully examined the structure of the spinal 
mass of nerves; and I most certainly agree with Drs. Gall and 
Spurzheim in maintaining that the spinal mass of nerves does not 
consist of ** four columns,” and that Mr. A. Walker merely parti- 
cipates in an error common to older writers in maintaining this 


opinion, 


_ * Willis likewise considered the cerebellum ag the source of voluntary power. 
+ Highmore even goes farther; he pretends that the spinal marrow is formed of 
eight little cords, 
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It appears to me that it is of much greater consequence to dis- 
prove these statements, than to dispute about their origin. I shall, 
therefore, in the first place, examine the statements relating to the 
structure of the spinal marrow, and shall then produce some ob- 
jections relative to the functions of the cerebellum as stated by 
Willis and by Mr. AsWalker. 

It is said that the spinal marrow is composed of four longitudinal 
divisions, two larger, anterior, which may be traced into the cere- 
brum; and two smaller, posterior, which may be traced into the 
cerebellum. This statement is erroneous in two respects: 1. There 
are not four divisions; there exist only two fissures, one at the 
anterior part of the spinal marrow, the other at the hinder part ; 
but there are no lateral fissures. Such are the statements of Gall 
and Spurzheim ; and my recent examinations have convinced me of 
their truth. Gall and Spurzheim have shown that the spinal mass 
of nerves is composed of a series of as many swellings as there are 
hairs of nerves, and they have pointed out that the anterior fissure * 
is less deep than the posterior, and that the posterior nerves are 
more considerable than the anterior. It is, therefore, erroneous to 
say that of the four divisions the anterior are larger, and the poste- 
rior smaller. 

Mr A. Walker considers the anterior fasciculi as ascending, and 
the two posterior as descending. Gall and Spurzheim have shown 
that the brain and cerebellum cannot be considered as the continua- 
tion of the spinal marrow, any more than the spinal marrow can 
that of the brain and cerebellum. There are examples of monstrous 
foetuses having only the lower parts of the spinal marrow, and yet 
the posterior and anterior (or, according to Mr. A. Walker, the 
ascending and descending,) fasciculi have been found to exist. It 
is, therefore, evident, that they cannot be considered as descending 
from the cerebellum. Gall and Spurzheim have also shown that 
not only the cerebellum, but also the hinder parts of the brain, are 
brought in communication with posterior parts of the spinal mass of 
nerves, and that only a small fasciculus of the hinder part of the 
spinal mass of nerves belongs to the cerebellum. 

The physiological statements of Mr. A, Walker are not more 
accurate than his anatomical ones ; they are merely suppositions, and 
at variance with nature. The cerebellum he considers as the organ 
of volition, because it is placed opposite to the face, which contains 
the chief organs of sense. The expression opposite as to function 
has no specific meaning. It cannot indicate a counteraction 3 if this 
were the case, the ears, which are situated opposite to one another, 
should act in opposition to‘each other. 

{ must repeat Mr. A. Walker’s supposition in his own words :— 
« Fyrom the peculiar epposition which subsists between the situa- 
tion of the face and cerebellum, we are entitled to expect a similar 
opposition in their functions. AAs the face, therefore, occupied by 


* Anat. et Phys, &c. pl. ii. fig. 6. 
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the chief organs of sense, is the seat of sensation, so we might 
expect the cerebellum to be the organ of volition. This supposition 
receives additional force from the consideration that, as the organs 
of sense and the cerebellum are the first and.the last portions of the 
nervous system ; so sensation and volition are the first and the last 
of its functions. But this supposition is completely confirmed when 
we recollect that the degrees of voluntary power always bear a lose 
analogy to the various magnitudes of the cerebellum.” 

If we desire to listen to, or to look at, any object, the muscles 
support the action of seeing and of hearing: hence sensation 
and voluntary motion are not in opposition. It is also quite 
erroneous to suppose that only the posterior nerves of the spinal 
mass go to the muscles, and the anterior to the organs of sensation ; 
and it is incorrect to,believe that almost all the parts of the body 
have filaments’ of ascending and filaments of descending impres- 
sions. ‘The two roots of nerves of each half of the spinal marrow, 
namely, the anterior and posterior, go to different parts of the 
body; and it is erroneous to admit that filaments of the anterior 
and posterior fasciculi of the spinal mass of nerves go to almost 
every part: the muscles and skin of the back receive their nerves 
from the posterior roots, whilst the muscles and skin of the 
abdomen receive theirs from the anterior roots, and yet the 
fore and-back parts of the body have sensation and voluntary 
motion. . 

Mr. Alexander Walker, in considering the cerebellum in opposi- 
tion to the face has neglected to take any notice of the brain. Does 
he therefore consider that part to have nothing to do with sensation 
and volition ? 

The degree of voluntary power bears no proportion with the size 
of the cerebellum. 

Gall and Spurzheim have shown that the cerebellum in children 
is much smaller in proportion than in the adult, and yet children 
have more of muscular agility than adults. 

The large shark described in the Philosophical Transactions for 
1809 and 1813, an animal said to have the greatest locomotive 
power, has a remarkably minute cerebellum, See vol. an. 1809, 
pl. xix. a, and pl. xx. aa, 

Swallows, which possess amazing locomotive powers, have a small 
eerebellum ; and Cuvier has shown (Legons d’Anatomie Comp. 
tom. ii. p. 153), that the proportions of the cerebellum and 
cerebrum in the bull and in man are absolutely the same, yet their 
degree of voluntary power is very different. It is true that fishes 
have a larger cerebellum in proportion to their brain, and that they 
possess a very strong locomotive power; and the rongeurs have 
likewise a very large cerebellum ; and many of them, as the hare, 
squirrel, &c. possess a great locomotive power; but this is no 
general principle. 7 

I shall here subjoin a few comparisons of the cerebellum and 
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brain extracted from Cuvier (loc. cit.), and show that there is 
really no propertion between the degree of voluntary motion and 
the size of this organ. 
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Mr. A. Walker has further observed, that ‘* Dr. Spurzheim has 
most certainly erred in denominating the cerebellum the organ of 
amativeness.” I have not time to give the facts which have led 
Drs. Gall and Spurzheim to hold this opinion, and must therefore 
refer to Dr. Spurzheim’s work on the Anatomy and Physiology of 
the Brain, where the statements are fully detailed. 

I am, dear Sir, 
Your obedient servant, 


Wm. Exvreorp LEacn. | 


Articte VII. 
On Pyrophorus, and the making of Potassium. By Dr. Hamel. 


In the appendix to vol. iv. of Priestley’s Experiments and Ob- 
servations relative to various Branches of Natural Philosophy, 
p- 481, mention is made of the following experiment of Mr. Wm. 
Bewly :—‘ I mixed equal parts of sal-tartar and vegetable or 
animal coal, or sometimes three parts of the former with two of the 
latter, and calcined them in the usual manner (for making Hom- 
berg’s pyrophorus). This composition, on being exposed to the air, 
generally kindled in the space of half a minute or a minute. It 
did not burn with so much vivacity as the vitriolic pyrophori, as it 
contained no sulphur. [ shall hereafter denominate this the alkaline 
pyrophorus. It differs in no one circumstance from M. du Suvigny’s 
neutral pyrophori, except in its not containing that very principle to 
which he ascribes their accension. Lest it might be suspected that 
the salt of tartar which I employed might accidentally contain 
vitriolic tartar, or vitriolic acid, 1 repeated the experiments with 
tartar calcined by myself, as well as with nitre fixed or alkalized by 
deflagration with charcoal and with iron filings ; but in all these 
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cases the event was the same. It is rather surprising that this 
alkaline pyrophorus should not have been discovered before, as I 
have more than once, since I first noticed it, on preparing the 
Prussiav alkali, seen the lower part of it take fire soon after its 
having been turned out of the crucible and bruised, even when the 
matter had not been covered with sand.” 
_ If these experiments of Mr. Bewly be correct, they evidently 
show that the inflammability of Homberg’s pyrophorus depends (at 
Jeast partly) on the mixture of potassium (and perhaps also 
alumina) with fine powder of charcoal, and that the common 
theory, according to which the inflammability of pyrophorus 
depends on the sulphuret of potash, imbibing moisture from the 
atmosphere, and by that means setting at liberty heat enough to 
inflame the charcoal mixed with it, is insufficient. It appears that 
Mr. Bewly followed nearly the same method in order to make his 
pyrophorus, as Bucholz, Tromsdorf, and Curaudau, did with a 
view to-obtain potassium; and if Mr. Bewly had happened to 
introduce into the vessel containing the heated mixture a cold 
metallic body (as Curaudau did in order to collect the potassium 
which is formed during the process, and driven off in vapours), he 
would have seen more than 30 years ago one of those bodies by the 
discovery of which Sir Humphry Davy’s name is now immortalized. 
As Mr. Bewly’s experiment was inconsistent with the then prevailing 
theory, there was hardly any attention paid to it, though’ it was 
published as long ago as the year 1779; at least I do not recollect 
that it was repeated. I found that an alloy of potassium with iron 
isa pyrophorus also. When I prepared potassium the first time, in 
the way which Gay-Lussac and Thenard deseribe, [did not know 
the property of this alloy; and having cut off that part of the 
barrel containing the potassium, I began to scrape it out, holding 
the barre] over a glass bason containing petroleum. I had poured 
out my whole stock of petroleum, perhaps two pounds, into this 
bason, that 1 might be able to immerse into it the whole piece of 
the barrel, in order not to lose any potassium. After I had scraped 
out that portion occupying the centre of the barrel, which is the 
purest, I came to that in immediate contact with the inner surface 
of the barrel itself, which is geverally alloyed with iron; and a 
small piece of this alloy, being just scraped off, and having there~ 
fore its surface quite free from oxide, in falling down took fire, by 
coming in contact with the air, and lighted the petroleum con- 
tained in the glass bason, which cracked, and, the burning fluid 
flowing over my clothes, placed me rather in a dangerous situation, 
I afterwards have seen the same effect frequently. I think this 
omg us of potassium and iron leaves no doubt that there may 

ove consisting of potassium and charcoal merely; and this will 
throw light on the nature of Homberg’s pyropborus, 

In order to obtain a potassium free from iron, I several times 
followed a method which is very simple, and on that account de» 
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serves perhaps to be known, though it did not yield me quite so 
large a quantity as the apparatus of Gay-Lussac and Thenard, 
which, however, does not yield so good potassium, and comes 
much more expensive. 1 have made a good deal of potassium, and 
found, 1. That the chief secret to obtain it in considerable quantity 
is to use a very strong fire, in order to drive every particle of it 
ever. 2. To prevent the barrel from melting in such a high degree 
of heat a good tube is wanted. 3. The barrel, notwithstanding 
these precautions, will generally serve only once. 4. For this 
reason all the contrivances, where there are different parts combined 
by grinding them together, or by means of screws, come too ex- 
pensive, as they are lost after having been used once. I used to 
make my potassium in old gun-barrels, which were bent (like Gay- 
Lussac’s and Thenard’s) in two places, and had no other piece added 
to them. The middle part of this barrel is placed almost horizon- 
tally (only a little elevated towards the open end) through a cylin- 
drical furnace, and contains the iron turnings; the thicker end, 
which projects on one side from the furnace, is bent upwards, and 
contains the potash. It can easily be tightened by screwing in the 
breach, and putting a little clay into the touchhole. ‘To the open 
end, which projects on the other side from the furnace, and is bent 
downwards, at first I adapted, as the French chemists did, a 
receiver made of iron, from which a tube descended into a vessel 
with quicksilver. I likewise, according to their prescription, 
screwed into the upper part, containing the potash, an iron tube, 
the end of which was placed under mercury also; but I found this 
to be a very troublesome and expensive apparatus, as I could not 
use it a second time; nor did I always observe the gas coming out 
through the quicksilver, as it would find its way out somewhere else, 
either where the receiver was adapted, or where the pipes were 
screwed in. Finding, therefore, these pipes quite useless, I closed 
the upper end of the barrel, after the introduction of the potash, 
entirely by screwing in the breech and putting some clay into the 
touchhole, and instead of adapting to the lower end any receiver, I 
put this end, open as it is, into a small iron bason, containing a 
little vegetable oil previously well heated, in order to drive off the 
watery particles. (Petroleum could not be used for this purpose, as 
it would be set on fire by the gas, and even by the heat of the furnace.) 
When the formation of potassium was going on, one bubble after 
the other of hydrogen gas holding potassium in solution rose 
through the oil, and coming in contact with the air took fire, like 
phosphoric hydrogen gas, but with a more considerable explosion. 
The purest part of the potassium run down in drops into the oil, in 
which it rose to the surface, from whence I took it with a spoon, 
and put it into petroleum. The potassium so obtained did not 
contain any iron, but was of a very bright lustre, much like silver, 
whereas that collected in the barrel is generally alloyed with iron, 
and of a bluish colour, more like lead. Living near an. iron- 
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foundery, I had the opportunity of making my potassium there, as 
I could apply the blast from the smelting furnace to my apparatus, 
and then I got it in considerable quantity. I generally laid two 
barrels parallel to each other through the furnace, and thus got once 
nearly two ounces; but I repeat, that without being able to give a 
very high degree of heat, it is not worth while going about making 
potassium, as the quantity obtained will be very trifling. For a lute, 
to cover that part of the barrel which comes in immediate contact 
with the fire, L tried mixtures of pure clay with sand in different 
proportions ; but none of them answered my purpose so well as the 
clay by itself, which is found near Moscow, and used for crucibles 
all over Russia; it is known in commerce by the name of Moscow 
elay. Using this clay, I could give almost any degree of heat that’ 
can be procured from charcoal (which I always used, we having no 
coal in St. Petersburgh), without melting the barrel. ‘The open 
ends of the barrels were placed under oil in one small bason ; and 
_after the operation was finished, I simply corked them, in order to 
ey the air getting in, till I had cut off the under parts of the 
barrels, in order to obtain the potassium also which was collected 
there. ‘This latter is, as I have said before, always less fusible, and 
alloyed with iron, whereas the other, which does not remain for any 
time in contact with the iron barrel, runs down into the oil, which 
absorbs the oxide, which might be on its surface, forming a soap 
with it. This potassium was the purest I ever obtained. 1 used to 
keep it in small glass tubes, in which I pressed it close towards the 
inside of the glass, and the tubes being hermetically sealed. 


Iam, dear Sir, yours most faithfully, 
Glasgow, March 15, 1815. J. Hamer, M.D, 


ArTicLe VIII. 


Description of a Machine for the speedy Separation and Manufac- 
ture of Farina or Flour from Potatoes, and for various Observa- 
tions relative to the Necessity of encouraging an extended Growth 
of Potatoes, and for eet Bae? in various States, to 
make Sea Biscuits, Bread, Pastry, &c. By John Whately, 
Esq. of Cork. With a Plate : By re ih 
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more independent is the situation, of that country which can furnish 
within itself a full and ample supply of the means of subsistence to 
its inhabitants. We have long ceased in this country to feel the 
benefits arising from such a state of independence, and we have 
during the last 10 or 15 years incurred a very large expenditure in 
the purchase of foreign corn. This subject has engaged much of 
my attention; and I have endeavoured to devise a plan by which 
the agriculture of this country may be improved, a great expendi- 
ture saved, and a considerable reduction of prices effected, by the 
introduction into bread of an article of known nutritious properties 
derived from the potatoe. ‘This substance is the farina or flour of 
that valuable root, which I have tried with advantage to a very great 
extent, having previously gone through a long course of experi- 
ments on making bread, biscuit, and pastry, from mixtures of raw 
potatoes, and boiled potatoes and farina, with different proportions 
of flour, &e. 

It is well known that poor light soils, unfit for the culture of 
wheat, and from which only crops of barley or oats have been pro- 
duced, and of which, in many situations, there are large tracts of 
land altogether uncultivated, will produce potatoes of excellent 
quality : two circumstances have, however, hitherto prevented their 
culture to the desirable extent, namely, the great expense of their 
carriage in a raw state from the interior parts of the country to a 
proper market, and their not keeping well more than six months 
after the crop is gathered. 

These inconveniences I have obviated by the invention of a 
machine which is now at the Society’s house, by which one indivi- 
dual can grind down 15 hundred weight, or 1700 lbs, net of pota- 
toes, into soft pulp in one day, yielding about two hundred weight 
of farina or flour when dried. 

By caleulation, the power of a single horse will be equal to the 
grinding of 22 tons of potatoes per week; the machine is capable 
of being applied to any power required. The farina or flour has 
been known to keep good 17 years ; and it may be afforded so as to 
yield a fair profit to the farmer and the manufacturer at 3d. per Ib, 
The present price of wheaten flour is about 53d. 

It would be tedious now to enter into a long detail of this business 
by letter ; but my son is in London; and if he is permitted to 
attend a Committee of the Society, and to give proofs of the trials 
I have made, by exhibiting specimens of the bread, flour, and 
biscuits, and by furnishing such other particulars as may be re- 
quired, I trust they will perceive the great benefits that may result 
from this article, and particularly if my communications should 
merit the sanction of the Society, and be honoured with their 
approbation. 


Remarks from Mr. Whately on Potatoes. 
It may not be generally known, but it is capable of the most 
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satisfactory proof, that the same quantity of land will yield above 
one half more of farina or flour where potatoes are cultivated, than 
if the same land was applied to the production of flour from wheat. 
I have proved from experiment, that 2619 lbs. of pure farina or 
floar may be produced from an acre of land planted with potatoes, 
and only 1660 lbs. of flour from an acre of wheat. It will therefore 
be obvious that, if we can apply this great excess to the same pur- 
posés as the flour of wheat, the advantages arising from it will ‘be 
of the highest importance to the community. We now require 
from foreign countries about 500,000 quarters of wheat annually, 
for which we incur an expenditure of about two millions sterling, 
in ordinary years, and which has increased in years of scarcity to 
upwards of seven millions sterling, and there seems ‘no probability 
that, under the continuance of the present system of cultivation, 
we shall ever arrive ‘at the period when we can supply our own 
wants, and feel independent of foreign aid for one of the first 
afticles of subsistence. 
We have had for the last ten years not only a coursé of favour- 
ablé seasons, but the farmer has ‘had in the greater part of that 
iod the benefit of high prices to stimulate his exertions to the 
greatest possible production of corn; and if they have failed, under 
such favourable circumstances to satisfy our wants, what evil may 
We not expect if the seasons should prove unpropitious, and the 
inconveniences of our situation aggravated by scarcity? JT admit 
that the prospect of supplies from foreign countries may he great 5 
but we should recollect, that only a few months have elapsed since 
the ports of Europe and America were shut against us, or only 
en on a system Of license, and that in a situation of dependance 
which no well-wisher to his country can be desirous ‘to see recur, 
nor the possibility of which he will not feel anxious to prevent. 
This, then, is one of the advantages which will’ attend the ‘con- 
Sumption of potatoe flour in bread ;' the earth yields it so much 
more abundantly, that the very first year’s cultivation of potatoes 
for that purpose, to the extent of only 25,000 acres, would relieve 
us from the necessity of any foreign importation, and instead of 
importing, we should speedily become an exporting country. Potatoes 
are found to possess such highly nutritive properties, that it seems 
shee Necessary to enter upon that subject. "They constitute, it is 
well known, in their natural state, the principal food of the Irish, 
and they are daily forming a great part of our own. This farina or 
flour, which contains the substantial nourishing properties of the 
root, deprived of its watery particles, cannot but be highly nutri- 
trious ; the use of it, therefore, in bread, is not likely to be ‘the. 
Subject of dispute, provided it is in that state palatable, and can be 
afforded at a price not exceeding the price of wheaten flour. ‘That 
it possesses the first-mentioned property, Ihave only to refer to the 
bread produced to the Society, containing different proportions of 
flour, any, and all of which will, I believe, ‘be found’ as 
Wholesome and agreéable’as bread made wholly of wheaten floar. 
Vor. V, N° V. Z 
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In some respects it seems an improvement, as it keeps much longer, 
and it rises and becomes very light and agreeable when toasted. 
Upon the second question, I shall be able to show satisfactorily that 
the flour of potatoes can be produced at a cheaper price than the 
flour of wheat. All objection, therefore, to its use in bread, is not 
only removed, but I conceive the most important advantages will 
flow from its adoption. In the specimens before you one-fifth of the 
farina is the smallest proportion made use of, and two-thirds of 
farina and boiled potatoes together, when in bread, the largest 5 
calculating, however, that no greater proportion than one-fifth 
should be generally introduced, the saving of wheaten flour alone, 
from that circumstance, would be immense. The population of 
Great Britain consists, according to the latest returns, of upwards 
of twelve millions and a half, and of this number it may be con- 
jectured that about ten millions consume wheaten bread. » Each 
individual’s consumption has been considered equal to a quarter of 
wheat per annum. ‘The introduction of potatoe flour, therefore, 
generally, would produce a saving of two millions of quarters of 
wheat per annum; and instead of being, as we now are, an im- 
porting nation, we should, after supplying our present deficiency, 
have a surplus of about 1,500,000 quarters for exportation, which, 
at the present permitted export price, under 54s. per quarter, would 
be equal in value to four millions sterling! That this surplus would 
not be obtained without some sacrifice of other crops, I am ready ta 
admit; but when the increased productiveness of the potatoe is 
considered, when it is calculated that large tracts of land may be 
cultivated upon this system that would not be cultivated upon any 
other, and that the plan may be generally adopted, which prevails 
universally in Ireland, and has the recommendation of distinguished 
agriculturists in this country, of making the potatoe crop precede 
the crop of wheat, the sacrifices would upon the whole be few, and 
the-advantages immense. I know that objections exist from the 
scarcity of manure, &c. but I am satisfied that many of them would 
yield in practice. ‘The poor Irish contrive to manure the land, and 
to produce crops that serve to form the winter supply of the city of 
Dublin, in situations distant from cities, and where artificial manure 
isnot to be had; lime, sand, or sea-weed, are all excellent, and 
are in many places easily procured; the burning of the surface in 
rough uncultivated land is almost sure to produce a large crop, and 
is generally one of the first, as it is found one of the best prepara- 
tives to cultivation. ‘he manure from hogs has been stated to afford 
very great returns ; and as it is almost essential to the economical 
pursuit of the business of manufacturing the potatoes into flour that 
many hogs should be kept, for the purpose of consuming the skins, 
refuse, &c. it is a mavere that would be abundant in those places 
where the manufacture was iutroduced. Perhaps no situations 
would so strongly feel the benefit of this system as those which are 
remote from sea-ports, and distant from water-carriage, ‘The 
ground is now necessarily employed in pasture, or it remains waste. 
‘) 
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The expense of carriage is an insurmountable bar to the pursuit of 
agriculture. But let us now consider the situation of a farmer 
adopting this system. He chooses a remote part of the country, 
where, perhaps, cultivation did not before exist. He takes the 
land at probably one-fifth part of the rent which he would pay in 
more frequented spots, and he either invites the manufacturer of 
the farina to settle along with him, or he resolves to become a 
manufacturer himself. ‘The first year he begins by burning and 
paring the surface of a part of his land, and by this preparation 
ensures an abundant crop. He sows the next year barley or oats on 
the land thus cleaned and prepared, which will serve as food for his 
cattle, and for the large stock of hogs that, as a manufacturer of — 
farina, he must support; and he proceeds to bring a further part of 
his land under cultivation by the same means. The potatoes are 
manufactured on the farm; and if he could afford te send the 
potatoes seven miles to market in their original state, he can, with- 
out disadvantage to himself, convey them 50 in their manufactured 
state, as they are then reduced to about one-seventh or eighth part 
of their bulk. His hogs supply him with such a considerable 
quantity of manure, in addition to that of his farm-yard, as_ will 
enable him to maintain a constant rotation of potatoe and light corn 
crops. His expense in machinery is small ; and the waggon that 
carries his flour to market brings back his coals, his groceries, and 
his household requisites, without additional expense. It would be 
necessary for him to have a considerable number of labourers, and 
it would be his interest to attract them around him by allowing 
them a small portion of land; and by being himself the purchaser 
of their superfluous produce, he would speedily raise a colony about 
him; and as the source which gave it life is connected with our 
subsistence, and the just necessities of our nature coeval with our 
wants, its prosperity must be ensured so long as we continue in 
the disposition to supply them. In the general complaint of the 
scarcity of farms, and the high rents which lands at present bear, 
perhaps no speculation offers stronger inducements to the young 
farmer, who can command a moderate capital, and who is contented 
to forego some of the gratifications of a large society. If he pos- 
sesses activity and enterprise, and has engaged his land upon the 
favourable terms upon which it ought to be had at a distance from 
market, his success in a few years will be certain, provided the 
system meets with support from the public. 

One of its many advantages consists in the incorruptibility of the 
farina ; it is not like the flour of wheat, liable to decay, but it may 
be preserved for years sound and good, perhaps improved, but cer- 
tainly uninjured by age. ‘Thus our supply will be at all times ren- 
dered more equal, and the year of abundance will more effectually 
contribute to alleviate the year of scarcity: scarcities themselves are 
likely to be of less frequent occurrence, as we should have the 
advantage of two essential crops instead of one; and the weather 

z2 
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injurious to wheat is not unfrequently favourable to the crop of 
potatoes, and vice versd. 1 must also observe that the farina forms 
an excellent ingredient in sea biscuit, in the proportions of two 
parts of farina to three of wheaten flour, or even of three parts 
farina to four of wheaten flour. A composition of this sort is more 
likely to resist the effects of climate, from the incorruptible pro- 
perty already mentioned, than if the biscuits were wholly made of 
wheaten flour. 

Such are some of the more leading advantages likely to be pro- 
duced by the proposed introduction of the flour of potatoes into 
bread, and the change of system to which it would give rise. We 
fare now, perhaps, on the eve of another alteration in the Corn 
Laws, calculated to render the present high prices perpetual. A 
Committee is sitting upon them, composed of men of landed pro- 
gerty ; and I have heard that it is in contemplation to prevent the 
importation of foreign wheat when the price of British wheat is 
under 96s. per quarter. This, then, is ‘peculiarly the moment to 
introduce an alteration in the system, which would render such a 
qmeasure unnecessary, and which, instead of perpetuating high 
prices, would produce amongst us all the blessings of plenty. They 
may be summed up in these words:—We shall have a greater 
regularity, and a certain reduction of price; an immense increase 
of consumable food; its more equal distribution through years of 
scarcity and years of plenty ; 

A consequent diminution of the poor’s rates 5 

An increase of comforts to the poor, and to all classes of society, 
and a great accession to our resources in every branch of national 
wealth, 

Uprit 2, 1813. J. Wuarevy. 


EXPERIMENTS ON BREAD. 


. First Experiment. 


SRI Riess TCT a OST | eae my ih 


Materials. ‘Observations, 


| Price 
Anount, 
Weight of Bread. 
Cost per Ib. 


| 
| 


aa) 


i) 8. a. | Wb. 0% 1d. 
54112 14,3 6 3} Good bread. 


4 | 
52| 0 10%. 2 11 |32| The same, 


8.| 1 -8'jFlour......... 
1 O |Parina 2... 66% 


2 8 0103/3 4 33] Raw potatoe flavour. 
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First Experiment continued. 


Observations, 


Weight of Bread. 


33\The same. 


eR oi 62,0 7 
40 6 


2|Slight savour of the raw potatoe 5 
crust soft. 


2 9 |34)Well tasted bread; moist, 


‘1 O ‘Boiled Potatoes\03| 0 03 , ou, 


011} 3 0 |3g/The same. 


O 83/3 2 23 Excellent bread: I consider it 
hoe fillly as satisfying as bread made 
54, 0 54 be ont) of wheaten flour, 
03) 0 04 

O 53) 1 18 3% Bik heavy, but very gyweet 
- bread; moist, 


Sa0n0 iF lour.,... aide 
1 O |Boiled Potatoes 


2 0 


Second Experiment. 


2 0 \Flour...... .» 54! 0 108 
0 \Boiled Potatoes 03) 0 04 ; 


O Ib | 2 15)|/3g\/Baked heavy, but not unpleasans 
; bread, © 


Farina eect 


64,0 7 
0 6 
Boiled Potatoes\0$| 0 1 


1 2 4 6 |24|\Baked heavy; indifferent bread, 


853 Description of a Machine for the [May, 


Second Experiment continued. 


3 
3 
x 4 
A - 
= 2 
= Materials, tS Be Observations. 
= a EB le 
30 8| ¢ See tas 
é| =i met = o |2 
al a) < = jo 
1b. oz. d.| s. d.| lb. oz. (de 
SHR 0 hls asters ies 6'' 5, 0 103 
BD OMBarinag’ moc 2. es. 3/0 6 
2 0 [Boiled Potatoes\05) 0 1 
6 0 1 53) 6 0 |2%\Excellent bread ; improved by 
being kept a few days, rather 
4.] 1 8 |Flour,...,.....54) 0 1} over-baked. 
1 oO |Farina . «sed | 0° 3 
1 0 |Boiled Potatoes\05| 0 0% 
aes 0 113) 3 5 |33 This proportion is perhaps superior 
to the last, but the bread of both 
5.| 1 © |Flour..........|54] 0 52 is excellent; improved by being 
1 O |Farina ,...,...13 | 0 3 kept a few days, 
1 8 |Boiled Potatoes\03; 0 03 
3 8 0 9)3 8 \2z Rather too moist, but very sweet 
and good, and much improved by 
6.} 1 0 |Flour.........,|54) 0 53 keeping. 
1 0 Rasped Potatoes|05 0 03 
2.0 O 53) 1 12 |sd|Light pleasant bread; dark ce- 
loured, 
Third Experiment. 
1.; 2 -O |Flour........,.|54] O 105 
SOT PATIO v0 sic 05 wc 2 | 0.6 
2 0 |RaspedPotatoes/03| 0 1 
6 0 1 53) 6 2 |22|\Heavy; discoloured ; made from 
potatoes rasped 48 hours; flavour 
2.{2 O |Flour:.........(53] O 103 not pleasant, 
2 0 j\Fariua:......0. 3|,0 6 
2 O |Boiled Potatoes|/0Z) 0 1 
6 0 1 53) 6 1 |23\Heavy. 
3.) ¥° 8 [Plour.. 232... .j52} O IZ 
1 0 \Rarina i... «(3 |0 3 
1 @ |Rasped Potatoes\0z| 0 03 


3 8 O 113] 3. 9 |34)Rather heavy; discoloured; the 

; boiled potatoes are evidently a 
more desirable ingredient than 
H the rasped. 
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Third Experiment continued. 


3 
a 
2 
age 7 
ee |= 
iy Materials. ie gee Observations, 
® sg] 2,2 le 
i =| & Sage |S 
v| = n| < e | 
1b, oz d.| s. d.\ lb, oz. \d. 
4.\°1 8 \Flour.......... 541.0 1% 
1 0 \Paring) <2... 4 0 3 
1 0 |Boiled Potatoes.03| 0 0% 
3 8 0 113;3 5 34\Good bread ;_ toasts extremely 
SS : well; indeed all bread made of 
5.) 2 O |Flour........-- 52! 0 103 a proportion of potatoe Is res 
1 O|Farina ,........3|90 3 markably good toasted. 
1 0 |RaspedPotatoes03' 0 0% 
40 1 2};4 0 3g Rather heavy; discoloured; fla~ 
your not good. 
6.| 2 0 |Flour........../54) 0 10 
1 0 |Farina ........ i3"|0 3 
1 0 |Boiled Potatoes03| 0 0 
40 1 2/4 © [34/Excellent bread ; superior in co- 
lour to No. 4, and rather more 
compact; this quantity of 
wheaten flour alone, as appears 
by No. 7, would have produced 
2 \b. 10 oz. of bread; conse- 
; quently the actual proportion of 
the produce of the potatoe in 
this loaf is 1 1b. 6 oz. or, as 
nearly as possible, one-third. 
7.) 2 0 |Flour..........54) 0 103) 2 10 |4 iRather dark ; the appearance of 
this loaf indicated that the yeast 
8.| 2 © |Flour..........|54| 9 105 used for this batch was not good, 
O 8 [Farina ......../3 | 9 1% 
2 8 1 0|3 A [3}\Excellent bread; whiter than 
— — bread made of wheaten fleur 
9.| 2 0 |Flour..........|54) 9 105 alune; no flavour whatever of 
0 8 jFarina .......-|3 | 0 18 potatoe ; not used until nine 
0 8 |Rasped Potatoes|03! 0 04 days old. 
3.0 ; 1 04) 3 7 [34 Not equal to No. 10, an additional 
proof that rasped potatoes are 
10,2 0 |Flour.......,--|54| 0 10% not desirable. 
O 8&8 |Farina ..... (310 Is 
0 8 \Boiled Potatoes\0$) 0 04 
3 0 1 048 5 84) Excellent bread ; rises by toast- 
ing ; and was quite fresh at seven 
days old. 


From these experiments it appears that various proportions of 
potatoes and farina are highly palatable in bread ; but if it be caleu- 


lated that not more than one-fifth part be generally introduced into 
consumption, the operation of that fifth is suificiently great to pro- 
duce all the effects in view, in recommending its general adoption. 
Some kinds of potatoes contain a much greater propertion of 
arina than others, some yielding a seventh part, and even a still 
larger proportion of it. Lxperience.will best determine the most 
desirable sort for use, as other kinds produce more abundantly in 
number ; all these considerations should be attended to. bcd 
Potatoes may be manufactured into farina during the greater part 
of the year, but they lose a portion of their farinaceous matter 
when vegetation begins; the manufacturer, therefore, should pro- 
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vide an early sort to commence his operations upon in August, and © 


cease to grind any after the months of April and May. y 
Frost-bitten potatoes yield nearly as good farina as the others, 
provided they are ground before they begin to decay ; and potatoes 
kept over for a whole season, although of inferior value, may by 
this process be still rendered serviceable food for mankind. These 
are advantages which ought not to escape notice. Frost-bitten 
potatoes have hitherto become in a short time a total loss, and 
farmers have generally been afraid of extending their cultivation of 
potatoes, for fear of their being spoiled by keeping, both which 
inconveniences are avoided by preparing the farina from them. 
Amongst the many important uses to which the farina may be 
applied, that of ,biscuit for sea store is of great consequence. 
Biscuits made from one part farina and two parts of wheaten flour 
are whiter and better than those made wholly of common flour. 


Baked biscuits of these proportions have been repeatedly made with - 


uniform success ; and as the farina is in itself Jess corruptible than 
wheaten flour, it is likely to produce a biscuit of a less perishable 
kind. Some have been already kept nearly twelve months without 
exhibiting any symptoms of moisture or decay; on the contrary, 
they were as hard and as good-as on the day they were baked. 
Biscuit differs from leavened bread in this circumstance, that all 
moisture is evaporated from biscuits in baking, whilst it constitutes 
an essential quality in bread; the weight of bread is greater, the 
weight of biscuit is less, than the flour of which it is composed. It 
is, therefore, not inconsistent with the nature of farina that it 


should exhibit more moisture in bread, and yet discover no symptom. 


of it in biscuit; and it has one convenient property, of which a 
baker who manufactures it may avail himself, that it may be used 
for bread or biscuit either in a wet or dry state; consequently the 
expense of drying it may in some cases be avoided. Its introduction 
into biscuit would produce a saving of ene-third of the wheaten 
flour now used for that purpose, which will be found very great, 
when the extensive use of biscuit in the navy and army is consi- 
dered. ‘The farina of potatoes should constitute, from its general 
application, a part of the stores-of each. 

In the navy particularly, the farina would afford a great variety of 
food, as it forms an excellent ingredient in soup as a substitute for 


a 
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peas, oatmeal, and rice, and possesses the superior advantage over 
those substances of not being susceptible of injury. One ounce of 
farina will thicken sufficiently nearly one quart of water. And 
when this soup ‘is flavoured with onions, celery, leeks, &c. and 
seasoned with pepper and salt, it forms a very palatable mixture 
without the aid of meat. The produce of 21 lbs. of raw potatoes 
made into farina, and soup formed from it, will furnish a whole- 
some meal to 28 persons, allowing each person a full quart, which 
potatoes, in their original state, would scarcely furnish a dinner to 
one-third of that number. 

The farina of potatoes will form a thick mucilage with 26 times 
its weight of water. 

In all cases where the farina is intended to be converted into a 
gelatinous state, the farina should be previously mixed with some 
portion of the liquid cold. 

A dessert spoonful of the farina mixed with a little cold milk and 
salt, and added to a pint of boiling milk, and kept stirring and 
simmering, will form an excellent nutriment. 

From various circumstances, it appears that the article called 
Semolina in the shops, and recommended as a nutritious diet for 
children and sick persons, is wholly composed of the farina of 
potatoes, 


Certificates. 


Mr. Whately, of Cork, has shown me a specimen of flour made 
from potatoes ; and also of biscuit, made partly from this flour, and 
partly from the flour of wheat. I am convinced that this flour is 
very wholesome and very nourishing, and may be of great use to the 
public in supplying the deficiency of wheaten flour. 


Lower Grosvenor-street. : 
Dec. 11, 1812. M. Baitur, M.D. 


I have examined the fiour from potatoes made by Mr. John 
Whately, and have no doubt of its containing all the nutritious part 
of the potatoe, and therefore calculated to form a very good and 
valuable diet; and as the flour thus produced may be readily 
transported to any distance, and may be kept for a very long time 
without losing any of its nutritive properties, 1 think the conversion 
of potatoes into flour may prove highly advantageous to the com- 
munity. 

Soho-square, Jan, 17, 1813. Gro. L. Turnint, 


Reference to the Engravings. 


This machine is of a very simple construction, its moving part 
consisting of a cylinder covered with tin plates, pierced with holes, 
$0 as to leave a rough surface, in the same manner as the graters 
used for nutmegs, &e, but the holes in this are larger. This 
cylinder is situated beneath a hopper, into which the potatoes are 
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thrown, anmd-thence admitted into a kind of trough, where they are 
forced against the cylinder, which as it revolves grinds the potatoes 
to a pulp. 

Fig. 1, Plate XXXIV., represents the machine in front, or 
lengthways of the cylinder; and fig. 2 is a section through the 
middle of it, showing also the hopper with its contents, and the 
manner of the action of the machine. A represents the handle, 
by which motion is given to the machine: it is fixed upon the end 
of the axis of the grating cylinder B; on the opposite extremity of 
this axis is a fly-wheel C, to regulate and equalize the movement. 
D is the hopper, into which the potatoes are put; and pressing by 
their weight upon the top of the cylinder as it revolves, they are in 
part grated away. On one side of the lower part of the hopper is 
an opening, closed or opened more or less at pleasure by a slider E; 
and the degree of opening which this has regulates the passage of 
the potatoes from the hopper D into the trough F: this is as wide as 
the length of the cylinder, and has a concave board G fitted into it, 
which slides backwards and forwards, by the action of levers aa 
affixed to an axis H, extended across“the frame of the machine, 
K is a lever fixed upon the middle of this axis, and terminating in 
a hook at the end for the suspension of a weight L; this acts upon 
the board G by means of the Jevers K and aa and the rods 2, to 
force or press the potatoes contained in the trough forwards against 
the cylinder, and complete the grating of them into a pulp. 

A line c is tied to the end of the lever K, and passing over a 
pulley d, hangs down within reach of the person who turns the 
handle of the machine. By drawing this line, the weight at the 
end of the lever K is raised up, and by the rods d the board G is 
withdrawn to the extremity of the trough, and a fresh stock of 
potatoes falls out at the opening E from the hopper into the trough ; 
then, the line being let go, the weight L presses the board against 
the potatoes, and forces them against the cylinder, which by its 
motion grates them away very rapidly, the pulp passing down the 
space between the edge of the lower board of the trough F, and 
the cylinder, which space is only a narrow crevice that nothing may 
pass down but the reduced pulp, which falls into a box or vessel 
situated between the frame at M. The board G is perforated with 
a number of large circular holes, to make an uneven surface, in 
which the potatoes remain steady, whilst exposed to the action of 
the cylinder upon their opposite sides. 

The tin plate covering the cylinder is of course pierced from the 
inside outwards, and the bur or rough edge left round each forms an 
excellent rasping surface, for the reduction of such substances as 
the present. The frame of the machine requires but little expla- 
cation, merely consisting of a square frame, containing the cylinder, 
and supporting the hopper. This frame stands on four legs, two of 
which rise up to a sufficient height to carry the pivot of the axis H. 
The legs are morticed into four ground cells, which may be made 
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to receive a box or chest, fitted in the manner of a drawer, to con- 
tain the pulp as it falls from the machine, or it may fall into any 
vessel placed underneath. 

The pulp in the vessels in which it is collected should be com- 
pletely immersed in water, and well stirred; the separation of the 
farina, by its falling to the bottom, will speedily take place. The 
fibrous and refuse parts should be first removed, and the farina 
afterwards repeatedly washed, until it no longer communicates any 
tinge to the water. It is then sent to the stove or drying apartment, 
put into boxes, and dried. Care should, however, be taken that it 
does not dry too rapidly. Wherever the business is conducted upon 
a large scale, a machine for washing the potatoes* should be 
erected, and it might be contrived to receive motion from the 
power that directs the grinding machine. ‘The vessels containing 
the pulp should be so arranged that a stream of water could be 
made to pass through them at pleasure. The pulp, after the first 
separation of the farina, still retains a quantity of farinaceous 
matter; but it will, perhaps, be more profitable to convert it into 
food for hogs, with such other additions as may be thought neces- 
sary, than to steep it again for the purpose of extracting any re- 
maining portion of farina. It will be probably best to give it to the 
hogs boiled, along with a moderate proportion of boiled potatoes. 
This disposal of the refuse pulp would nearly defray the whole 
expense attendant upon the manufacture of the farina. 

*,.* This machine would operate with good effect for reducing" 
apples to a pulp for making cider, as it is extremely expeditious and 
effectual in its operation. 


ArTIcLE IX. 


Astronomical and Magnetical Observations at Hackney Wick 
By Col. Beaufoy. 


Latitude, 519 32'40°3" North, Longitude West in Time 6/45,2;+ 


Mar, 21, Immersion of Jupiter’s {12h 24’ 02 Mean Time at Hackney Wick, 
PMEDMINE 5 n 5d » siege a0 0 010 12 24 O88 Ditto at Greenwich, 

Mar. 25, Immersion of Jupiter’s {12 24 186 Dittoat Hackney Wick. 
Bat Satellite 5). sciecuwect vor 12 24 254 Ditto at Greenwich, 

April 3, Emersion of Jupiter's {10 57 56 Ditto at Nackney Wick, 
Ist Satellite. . cnsecdecsesorns 10 58 02:2 Ditto at Greenwich, 

April 8, Emersion of Jupiter’s§ 9 24 284 Ditto at Hackney Wick, 
WE BOGEN 2 ive cscs cacs tee 9 24 25°2 Ditto at Greenwich. 

April 12, Emersion of Jupiter's fll 31 38°2 Ditto at Hackuey Wick, 
Mth Satellite ..ccvecreraseace 11 31 45 Ditto at Greenwich, 

April 15, Emersion of Jupiter’s £12 00 2T Ditto at Hackney Wick. 
2d Satellite ........ eeeeeeee UI2 00 33°8 Ditto at Greenwich, 


* Models of two machines proper for washing the earth from potatoes may be 
seen in the Society’s repository, 
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Magnelical Observations. 
1815, 
[ “Morning Observ. Noon Obsery, Evening Observ. ~ 
Month, ee ———— ’ ——— 
Hour. | Variation. | Hour. | Variation, | Hour. | Variation. 
re = — — — ete 
Mar. 18) 8h 40’ |24° 15’ 24”) Ih 40! 24° 95/ 16") 5b 50! [249 144 Q5/4 
Ditto 19) 8 40 (24 20 48/1 25 24 23 48/5 55 24 18 @4 
Pitto 20) 8 30 [24 14 43)1 35 24 26 13)5 55 24 16, 22 
Ditto 21) 8 40 24 14 23/1 00 24 22 45 |— =—|— — — 
Ditto 22} 8 40 24 14 53} 1 40 24 24 07)5 55 (24 15 23 
Ditto 23/8 20 24 18 2\— —|— — —j}'5 55 [24 16 18 
Ditto 241 8 15 |24 12 48]1 40 |\24 27 3315 55 j24 17 48 
Ditto 25)8 15 124 14 19) 1 25 (24 25 38/5 55 24 M2 3i 
Ditto 261 8 20 (24°13 45 (— — — — —— — a oe — 
Ditto 27) 8 40 |24 13 = 1 20 \24 24 28-- —-—-— — 
Ditto 28} 8 40 j24 14 1 10 (24 25 08 | & 50 24 15 33 
Ditto 291 8 25 [24 14 ai ce 1 30 24 24 19|6 00 24 19 10 
18i5, 
Mean of Marning at Sh 32/,.... Variation 24° 14’ 497 
Qbservations <Noon EX ah Mami <y FS eee bre) 24 23 40 + West. 
in Mareh. Evening at 5 54°: °* .. Ditto 24 16 483 ; 
Morning at 8 37...-.. Ditto 24 15 11 Ww. 
tto in Feb, Jeon at 1 31..... Ditto 24 21 5) t vests 
Evening at— —..... Ditto — — — Not obs, 
Morning at 8 47...., Ditto 24 16 46 Ww 
Ditto in Jan. Noon ati) S60 02) Bitte, 24 20 12 } ves 
Evening at— —..... Ditto — — — Not obs, 
Morning at 8 44,..., Ditto 24 18 02 
1314. Noon at 1 30.....Ditlo 24 20 36 } West, 
Ditto in Dec. Dpvening at — —..... Ditto — — — Not obs, 
Morning at 8 Al..... Ditto 24 16 20 w 
Ditto ia Nov. 2 Noon at®: I..40°..%:..,Ditte 24 20 37 ‘ Gite 
Evening at— —..... Ditto — — — Notobs. 
Morning at 8 39..... Diito 24 14 08 WwW 
Ditto in Oct. 2Noon at BP 4273. Dita 24 21 45 } est. 
Evening at — —.,.... Ditto — — — Not obs, 
Morning at 8. 32..... Ditto 24 14 33 
Ditto in Sept. JNoon at 1 49..... Ditto 24 23 17 § West. 
Eyening at 6 19..... Ditto 24 16 50 
Moruing at 8 30..... Ditto 24 14 13 
Ditto in Aug. . a ar. . Sp OTELO: 24 23 AS West, 
Hvening at 6 57..... Ditto 24 16 31 
Morning at 8 41.,.... Ditto 24° 13) 29 
Ditto in July. Noon Stat AO. va De 24 23 44 West. 
fivening at 6 58...., Ditto 24 17 00 
Morning at 8 44.,..., Ditto 24 13 10 
Ditto in June, ~¢ Noon at 189 7. DG 24 22 48 {ve 
Evening at 6 52..... Ditto 24 16 29 a 
Morning at 8 45..... Ditto eas is 
Ditto in May, < Noon at of (aA. Dette 24 22 13 46> West. 
Evening at 6 38..... Ditto 24.16 14 
Viorning at 8 45..... Ditto @A 12. 53 
Ditto in April. } Neon at 1 488i To. DO 24 23 53 ren 
Eyening at 6 29... . Ditto 24 15 30 
Morning at 8 52...., Ditto 24 14 29 
Ditto in March’ ¢ Noon at. Iv 62 -., «+ Ditto 24 23 08 fe. 
Evening at 6 11..... Dilto 24 15 33 
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Mean of Morning at 8" 47’..... Variation 24° 14’ 30 bw t 
Observations 2 Noon at 1 52..... Ditto 24 20 58 
in Feb. Evening at — — ..... Ditto — — — Not obs, 
Morning at 8 52..... Ditto 24 15 05 lw 1h 
Ditto i in Jan, Noon at 1 53..... Ditto 24 19 03 - 
Evening at— —..... Ditto — — — Not obs, 
Mornin at 8 53..... Dilto ‘24 it 39 
1813. Noon 4 ati dL. <c., Ditto 24 20 30 \ Wes. 
Dittoin Dec. | Evening at — —..... Ditto — — — Notobs. 
Morning at 8 42..... Difto 24 17 «(17 } West. 
Ditto in Nov. 4 Noon at 1 54...., Ditto 24°20 24 
Evening at — —..... Difto — — — Notobs, 
Morning at 8 45...., Diito ‘24 15 Al West. 
Ditto in Oct. 4 Noon at 1 59..... Ditto 24°22 53 
| Root at— —..... Ditto — — — Not obs. 
Morning at 8 653...., Ditto 24 #15 46 ; 
Ditto in Bat J Noon pri git a(S) ORT, ssa lIeto 24 (22 32 ve 
Evening at 6 03..... Ditto 24 16 04 
Morning at 8 44..... Ditto 24 15): 58 
Ditto ‘in Aug. ¢ Noon at 202 .... Ditto 24 23 32 p> Wet. 
Evening at 7 05..:.. Ditto 24 16 08 
Morning at 8 37..... Ditto 24 14 32 
Dittd § jin July. 1 xvos at 1 50..... Ditto 24 23 O04 Vive ° 
Evening at 7 08. Ditto 24 16 43 
Morning at 8 30. . Ditto 24 12 55 
Ditto in eras Noon yl gl eal bere ee , Ditto 2422 17 vet 
Evening at 7 04..... Ditto 24 16 04 
Mornibg at 8 22..... Ditto 24 12 08 }. 
Ditto in May. { Nios at) 137 ..... Ditto 24 20 5A iret 
Evening at 6 14..... Ditto 24 13 AT 
Morning ‘at 8 51..... Ditto eA OD 38). 
Ditto in mr Noon Mtge 69's ou Ditto 24 21 12 } Vest, 
Evening at 5 46..... Ditto 24 15 25 
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Comparison of the Monthly Variations in the Years 1813, 1814, 


and 1815. 


April 
May 
June 
July 
Aug. 
Sept. 
Oct, 
Nov. 
Dec. 
Jan, 


Feb. 


March 3 Noon 3 


Morning 
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Seas neike 24 22 53 


b ip'sceine al poets |p Likeea lil 


ae Se NE ed Uk 2 


Roa 24 17 39 
24 20 30 
teat ok 8 Ok 
a ee 24 19 03 


tee in ella: a —  _—_ 


altel eas 24 20 58 


ee 


1814 and 1815. 
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In deducing the mean of the observations, the morning ob- 
servation of March 19, and the noon of March 24, are rejected, 


the variation being so great. 


west, and the weather cloudy. 


‘ March 31.—Immersion uncertain to 10”. 


Rain fallen 


Between noon of the Ist Mar. 
Between noon of the Ist Apr, 


; 1528 inch, 


The wind on both days was from the 
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Comparison of the Yearly Variation. 


First 12 months observ. Second 12 months obsery, 


SS eS Be | ee eS 
Morning. | Noon, | Evening. | Morning.| Noon, Evening. 


April ..........|24° 09! 1824 21/ 12/24° 15’ 25/124° 19! 53/1249 23/ 53//1o40 15/ 30” 


ee 24 12 02 [24 20 54 /24 13 AT 24 12 49 124 29 13 J24 16 14 
ee 24 12 35 |24 22 17 |24 16 O4 |24 13 10 {24 22 48 |94 16 29 
eee 24 14 32 |24 23 O04 24 16 43 |24 13 29 /24 93 44 |94 17 00 
PiwUst ay 5.5 23 15 55 |24 23 32 |24 16 08 |24 14 30 |24 23 48 |24 16 3] 
September ..../24 15 46 |24 22 32 |24 16 04 /24 14 33 |24 23 17 |24 16 50 
Dctober..;. i... 24 15 Al }24 22 53 |— — — |24 14 08 |24 21 45 |~ — — 
November...... 24 17 17 |24 20 54 |— — — |24 16 20 |24 20 37 |— — — 
December...... 24 17 39 (24 20 30 |— — — ]24 18 02 |24 20 36 |—~ — — 
January.. ..... 24 15 05 |24 19 03 |— — — |24 16 46 |24 20 1g J—- — — 
February ....../24 14 50 |24 20 58 |— — — |24 15 11 /24 21 51 J— — — 
ETS a ae 24 14 29 [24 23 08 124 15 33 |24 14 49 |24 23 40 124 16 48 
MORE Sass eatin e 24 14 36 loa 21 42 \24 15 41 |24 14 42 |24 99 99 194 16 98 

\ 24 14 36 24 21 42 }24 15 41 
Difference...... Big pate wach Gilad ale’ ate cao = sae aiete + 6 + 40 AT 

Mean of the three differences........ + isi! 
—_ a 


(To Dr. Thomson.) 


MY DEAR SIR, Hackney Wick, April 17, 1815. 
I Have the pleasure to send you the conclusion of the second 
year’s observations on the variation of the magnetic needle. The 
number of observations made in the first year, and set down in the 
Annals of Philosophy, were, in the morning 294, at noon 265, and 
in the evening 141. But it is to be remarked that the numbers set 
down are the means of the observations made with two needles, and 
each consisting of 14 readings off on the are of the instrument. If, 
therefore, the former numbers be multiplied by 28, the total 
amount will be 19600, and the number in the second twelve 
months will be found 22764. As every attention was paid in 
making the observations, and the two needles rarely differed three 


‘minutes, seldom two, it may be presumed that the variation is truly 


determined, and has not yet arrived at its maximum, the annual 
increase being 31”. 

It certainly would be a desirable circumstance if observations 
were made, at this period, in different parts of the world, especially 
in those places where the variation is great: and as I perceive in 
Number xxv. of the Annals of Philosophy, that Mr. Scoresby, jun. 
of Whitby, has kept meteorological journals during his voyages to 
Davis's Straits in the years 1813 and 1814, perhaps he, or some 
other Gentleman, may favour your readers with observations on the 
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variation of the compass in that part of the world. That a compa- — 


rison may be made of the present variation with that in the year 
' 1790, I have inserted Capt. Brown’s observations, on whose accu- 
racy dependance may be placed. His journals are in my possession. 
He commanded the ship Butterworth ; and was furnished with an 
accurate azimuth compass, made by Mr. Dolland for the purpose of 
making the observations now inserted. 


Captain Brown’s Olservations. 


4 
Variation. Lat. Obs. | Longitude. 

79° 42’ W | 72° 46° N | —° ~ 7 
79 00 W 72 05 N = = 
78 15 W 71 26 N met es w 
73 44 W} — — — — fie 
74 00 W 70 58 N 54° 14 W a 
73 40 W 70 55 N sii 2 
72 00 W 70 05 N she) haa ee 
71 00 W 66 59 N 57 04 W = 
70 40 W 65 44 N 59 31 W $s 
70 00 W 63 40 N 59 22 W 
68 00 W 63 34 N 58 33 Wf 


I am not acquainted with the alteration in the variation which has 
taken place on the Continent. From several observations I made 
in the year 1787, at La Rochette, near Neuchatel, in Switzerland, 
the variation was 19° 7” 14” W. The latitude of this place, from 
many observations, is 47° 00’ 15” N.; and the longitude, deduced 
during my residence there from solar eclipses and occultations of 
the stars by the moon, 25’ 40” E. in time, or 7° 10’ 00” im Space, 
of Greenwich. 

Not being aware that any observations have been made to deter- 


mine the situation of the supposed highest mountain in Europe, I> 


take the liberty of sending you the latitude of Monte Blanc, frony 
an observation I made under very favourable circumstances, on ‘its 
summit, in the month of August, 1787; the latitude, deduced 
from the meridional altitude of the sun, is 45° 49’ 59” N.; and as 
the summit bears from Neuchatel by the compass S. 20° 54’ 07” W. 
by using the difference of latitude and the true bearing, the longi- 
tude in space is 3’ 10” W. of Neuchatel, and consequently 
7° 6’ 50” E. from Greenwich. The lake of Neuchatel I found to 
be 1428 feet above the English Channel. 
I remain, my dear Sir, yours very sincerely, - 


Marx Brauroy. _ 
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SAARTICLE X. 


Olservations on the Uses of the Dorsal Vessel, or on the Influence 
which the Heart exercises in the Organization of articulated 
Animals, and on the Changes which that Organization expe- 
giences when the Heart or the Organ of Circulation ceases te 
exist. By M. Marcel de Serres. 


(Continued frem p. 199.) 


‘Tuis last series of researches being finished, it remained to de-= 
termine the cause of the contractions and dilatations of the dorsal 
vessel, and of what importance that vessel was to the general eco- 
nomy of insects. ‘These contractions and dilatations might depend 
on various causes, or only upon the peculiar structure of that organ 3 
though it was difficult to adopt such an opinion, because the ab- 
sence of vascular vessels announced that the humour contained in 
it lid not circulate. ‘To determine the point I began by examining 
what influence the muscles which surround the dorsal vessel might 
have upon its contractions. 

The mole cricket, being a very lively insect, was chiefly em- 
ployed by me in these-researches. The dorsal vessel being brought 
in view, I removed the abdominal muscles (and the adipose mem- 
branes of necessity) in the middle part of the abdomen, while I left 
the dorsal muscles quite entire in the upper and lower part of the 
abdomen. ‘This being done, I remarked that the dorsal yessel 
always contracted in those parts where the muscles had not been 
removed, and these contractions were the less lively the nearer they 
came to the muscles that had been removed. However, by de- 
grees, some contractions took place in the parts of the dorsal vessel 
from which the muscles had been removed; but they were always 
weak, and seemed to proceed from portions in which the muscles 
still existed. 

In other cases I removed entirely the dorsal muscles; then the 
contractions of the dorsal vessel became weaker by degrees, and 
ceased at last, though after a very considerable interval. Dr. En-« 
contre* was so good, at my request, as to repeat these experiments, 
He observed that, after removing the dorsal muscles, the contrac- 
tions of the dorsal vessel diminished by degrees in the rings from 
which these muscles had been removed ; while they cBntinued still 
strong in those rings where the muscles still remained. In a ring 
in which he had left only some traces of muscle, the dorsal vessel 
still continued to contract, when its contractions had ceased in all 
the parts from which the muscles had been removed. 1 must re- 
mark, that the insects subjected to these experiments are not dead, 
when all the dorsal vessels have been removed; but what is still 


* He is the son of M, Daniel Encontre, known with eolat as a mathematiciat, 
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more singular, they continue to live after the dorsal vessel has been 
entirely removed. 1 have seen the caterpillar of a sphinx atropos 
breathe for six hours after I had removed the dorsal vessel. The 
inspirations and expirations still continued, and air bubbles broke 
from the ends of the trachez which had been cut at the removal of 
‘the dorsal vessel. If this organ were a heart, how could insects 
possibly live so Jong after being deprived of it. To be convinced of 
the difference, let the heart be removed from those animals in 
which it exists even in the least complicated state. Not one will 
resist its loss, most of them will be dead before the removal can be 
completed. i must observe, that after the removal of the dorsal 
vessel, insects are no longer able to move about; but life notwith- 
standing still continues. 

This intensity of life is found in all animals that have no centre 
of action: other animals die very speedily. One would think there 
ought not to be a great difference in this respect between the faw- 
cheurs and spiders, or between the scolopendras and scorpions, and 
yet there is a very great one. The scorpions and spiders die almost 
immediately after exposing their heart ; while insects live often six 
or seven hours after removing the organs most essential to life. Yet 
both have a nervous system composed of a series of ganglions; but 
the insects have no centre of circulation, or, which is the same 
thing, they have no heart. 

We have seen the influence of the dorsal muscles on the con- 
tractions of the dorsal vessel. As this influence might not be the 
only one, I endeavoured to determine those which might belong to 
the trachez and nerves. Before engaging in this new set of expe- 
timents, I wished to determine whether by means of metallic ex- 
citers 1 could render the contractions of the dorsal vessel more 
frequent and stronger. When the two exciters were brought into 
‘contact the insect exhibited symptoms of pain; but the dorsal 
vessel, instead of increasing in liveliness, beat always more and 
more slowly. On continuing the contact of the wires of zine and 
copper between the membranes of the dorsal vessel, the humour 
contained in this vessel gradually coagulated, end the contractions 
ceased by degrees. Thus the galvanic agent in the present case 
produces effects similar to the chemical, with this difference, that 
it acts less rapidly. 

Tt might be concluded, @ priori, that the tracheze have a consi- 
derable inflgence on the contractions of the dorsal vessel, on ac- 
count of the great number of them which enter it and constitute 
one of its coats, and on account of the great influence of air on 
the organs of insects. But great difficulties ptevent us from de- 
termining that influence ; the most insurmountable of which is the 
impossibility of separating the tracheze from the dorsal vessel: for, 
without such a separation, we cannot judge of the influence which 
they exert on its contractions. I have not been able to surmount 
these difficulties in those insects which have tributary traches. 
So that I can only depend upon one experiment, which sueceeded 
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very well on a caleoptera lamellicornis, I removed with all pos- 
sible care, in the ateuchus semi-punctatus, the vesicular traches 
which surround the dorsal vessel, as well as their ramifications. 
When they were removed the contractions of the vessel diminished 
by degrees. 1 had indeed removed some muscular fibres; but in 
so small a quantity, that I do not believe that cause had a remark- 
able influence. ‘These contractions have continually gone on di- 
minishing, and the diminution was much greater than what is the 
consequence of pain, and of the cessation of certain functions. 
I believe, therefore, that the contractions of the dorsal vessel are 
proportional to the quantity of adipose tissue; the energy of the 
muscular fibres that surround it, and of the number of trachee 
which enter into it, or of the air which it receives, 

Let us see now whether the nerves have not some influence on 
these contractions, as the dorsal vessel receives a certain number of 
them. To determine this influence, I removed the spinal marrow 
with the nerves coming from it, as far as I could distinguish them, 
and then examining the contractions of the dorsal vessel, I could 
not perceive that they were sensibly enfeebled. I repeated this 
experiment ona great number of individuals of different orders, 
and I always obtained the same result. Hence I conclide, that 
the nerves have no very sensible influence on the contractions of 
the dorsal vessel. It is possible, that in all these animals in which 
the nervous system is very much divided, and the principal centre 
has little preponderance, the nervous influence is less distinct. 
This I shall endeavour to determine by future researches. 

It remained still to determine whether the contraction of the 
dorsal vessel does not depend in part on the circulation of the liquid 
which it contains. We have already observed, and the observation, 
since the time of Malpighi has been renewed by all anatomists, 
that the humour of the dorsal vessel has a very irregular motion, 
and that the fluid often appears to go from the head towards the 
tail, aud at other times to take a contrary direction. Sometimes 
the dorsal vessel contracts at its two extremities, while these con- 
tractions do not take place in the middle of the organ, especially if 
the dorsal muscles have been removed in this part. So that the 
liquid in the dorsal vessel appears at one time to move with extreme 
rapidity, at another very slowly, without any apparent con- 
nexion between this irregularity and the state of the insect. But 
how can this irregular motion be reconciled with the circulation of 
a fluid analogous to the blood, and how can a circulation take place 
without vessels? All these facts are in themselves so conclusive, 
that it is difficult to consider the dorsal vessel as a heart, and, of 
course, to admit that the contractions are produced by a liquid in 
circulation. In the second place, if we pierce the heart of any 
animal whatever, the moment the blood arrives it rushes out in a 
quantity proportional to that which enters the heart. It was im- 
portant, therefore, to determine whether this would happen when 
the dorsal vessel of insects is punctured. For that purpose | chose 
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several very lively individuals. I pierced’the dorsal vessel in dif- 
ferent parts at the time when the liquid had flown back, but I 
never perceived the least moisture issue out of it. As it is difficult 
to determine this point in a satisfactory manner, I repeated the 
experiments with all the precaution possible. The results were 
constantly the same: no liquid flowed out. If this were the only 
proof that could be given of the non-circulation of the humour 
contained in the dorsal vessel, it would not be of much importance ; 
but, joined to those that we have already made known, it acquires a 
certain force, and even a considerable weight. But it may be said, 
that the reason why the humour does not exude when the dorsal vessel 
is punctured, is because it is too thick. 1am very much inclined, I 
own, to that opinion ; for this humour has always appeared to me 
very little liquid, and in the voraceous larve it has a remarkable 
consistence. ‘This consistence, joined to some other particularities, 
has put us on the way to determine with some precision’ the func- 
tions of the dorsal vessel in those animals that have no other circu- 
lation than that of air. The different movements of contraction 
and dilatation which we remark in the dorsal vessel, can never in- 
duce us to consider that organ as a heart; since, in the animals 
like the Naiades-( Nereis, Lin.) in which there exists only a single 
organ, that of digestion, we observe pulsations as distinct as those 
exhibited by the heart of other animals. Therefore the pulsations 
of the dorsal vessel ought not to make us decide in any manner on 
the use of that organ, nor lead us to consider it as a heart. ‘ 

fn all animals which have a system of circulation and respiration, 
the influence of the one of these on the other has been perceived.* 
‘Thus often when the respiration is entire, the circulation is only 
half so, or when the circulation is complete, the respiration does 
not operate in a complete manner; so that a demicirculation, mul- 
tiplied by a complete respiration, or vice versd, gives always equal 
products ; that is to say, a semioxygenation of the blood. But in 
mammiferous animals, in which the circulation and respiration are 
complete, the oxygenation of the blood is equally so; and in birds 
which have a complete circulation with a double respiration, the 
oxygenation of the blood is doubled, in consequence of the quan- 
tity of air that combines continually with it. 

If the dorsal vessel of insects is an organ of circulation, it ought 
to experience the influence of the organs of respiration like the 
heart of animals with vertebrae. ‘This influence ought to be so 
much the greater, as insects, like birds; have a double respiration. 
The air penetrates into all the parts of their bodies, as it does in 
birds. It continually bathes their nutritive humour, or their blood, 
which has this particularity, that it is not confined in vessels; just 
as in birds it acts upon the blood in the great circulation, at the 


* See Cuvier’s Anatomie Comparée, t. iy. p. 467. 


+ These speculations about the oxygenation of the blood are quite vague and 
uncertain, T. : 
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same time that the small circulation experiences the action of the 
air in the lungs. Some insects have even peculiar reservoirs of air 
in their bodies, reservoirs so numerous, that those which are pro- 
vided with them ought to have a respiration more than double. 
These reservoirs of air, called vesicular trachee; but which may 
likewise be called pneumatic pockets, exist only in those insects 
which have to exert a great muscular force, and which, having 
great spaces to traverse, ought to have their body specifically light. 
From what has been said, it is evident that the air ought to have 
a great influence on the general economy of insects. We shall 
see hereafter, that it is the only fluid which has a real circulation 
in them. Now the greater this influence is, the more ought it to 
exert itself on the organ of circulation, provided such an organ 
exist, As the dorsal vessel has been considered by different ana- 
tomists as coming in place of the heart in insects, let us see whether 
the influence of the respiratory organ is sensible on this vessel. 
Bat to lay open that influence in a more certain manner, let us 
examine in the first place the organs of respiration themselves, and 
see whether, when these organs undergo modifications, the dorsal 
vessel feels their effects. 5 

All the organs of respiration in insects may be reduced to simple 
trachee#, These organs indeed have not all the same composition ; 
we must therefore divide them into two orders: the first, which we 
shall call tubular trachee, on account of their disposition, are com- 
posed of three membranes, one external, one internal, and one 
iitermediate. The two first are formed of a cellular membrane, 
pretty thick, and very extensible; while’ the intermediate one con- 
sists of a cartilaginous string, rolled up into a spiral, which may 
be unrolled with great facility. Et is the convolutions of this 
elastic string which forms those brilliant and silvery looking con- 
duits, destined to hold air, and to transmit it to all parts of the body. 
These trachez ate always kept stretched by means of this carti- 
laginous string. They form tubes, and have a great elasticity, 
which enables them to dilate, when the air, continually circulating 
if them, expands. These trachew are likewise the only ones which 
are ramified, the multiplied branches of which go to all parts of 
the body, to communicate the impression of air, the aliment of 
life as well as of flame. 

The second order of trachew, or the vesicular trachee, do not 
form tubes like the preceding; they present, on the contrary, 
pouches more or less extended, which communicate with one 
another by means of ramifications, always single, and © never 
branched like those proceeding from the spiral trachese, These 
vesicular trachew are composed of two very white cellular mem- 
branes, very supple and very extensible, As these tracheew have not 
the spiral string observable in the first order, they never communi- 
cate immediately with the air, but always by means of spiral 
trachem, Accordingly, in the species which have need of a great 
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quantity of air, and which have very extensive vesicular traches, 
we observe a particular apparatus destined to supply the elasticity 
which they want. ; 

This apparatus is composed of hemispherical cartilaginous hoops, 
_ furnished with particular muscles, and which, in consequence of 
this disposition, may be considered as a kind of ribs. In fact, 
these ribs elevate at every inspiration the vesicular trachew and in- 
crease their size, allowing them to receive a greater quantity of air ; 
on expiration they depress the trachez, and thus serve to drive out 
the air. These ribs, fixed by their base to the coriaceous envelope, 
are only moveable by their upper parts. ‘They exist only in those 
insects that have vesicular trachee of a certain extent. We do 
not obserye them in the lepidoptere, the caleoptere lamellicornes, 
and the dipteres, in which the vesicular traches are scarcely a half 
millimetre (0-0196 inch) in extent. In certain orthopteres, on the 
contrary, as the gryllus, truxalis, acrydium, in which the trachee 
are large, several millimetres in extent, the cartilaginous hoops, or 
ribs, always,exist, and are in these animals very necessary. _ 

Such are the organs which serve in insects as reservoirs of air. 
Very different from the lungs and bronchiz, they are not placed in 
any particular part; we see them, on the contrary, spread every 
where, with a sort of profusion: so that there is no part of these 
animals that does not breathe and receive the action of air. 

‘The general disposition of the trachee, and the different parti- 
cularities of the organization of insects, have occasioned the man- 
ner in which these organs communicate with the external air, a 
mode quite different from what we observe in other animals. The 
organ of respiration in insects being very much extended, and very 
much ramified, a single opening would not have been sufficient to 
distribute the air in all parts with that regularity and abundance 
that the circulation of that fluid required. Accordingly, the open- 
ings by which the tracheze receive air are always more than one, 
having never fewer than twe. Most commonly that number varies 
from eight to twelve, and sometimes amounts to 20, ‘These open- 
ings have been in general called stigmata. But, as in certain 
species there exist some which open and shut, by means of an 
apparatus of which the true stigmata are destitute, we shall divide 
them into two different orders. We shall call the first semple stig- 
mata, and the second tremaer * stigmata, 

The simple stigmata are most frequently placed on the sides of 
the body between the folds of the membrane of the back and ab- 
domen. ‘They are always disposed in pairs, presenting, in general, 
around opening like a button-hole, with a cartilaginous border, 
Sometimes, however, this border is totally wanting, and the stig- 
mata are then surrounded by a cartilaginous scale of a different 
colour, from the coriacous envelope of the body. In the cater- 


* The word is derived from tyne, apening; and «xg, air. 
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pillars the stigmata are equally formed of small cavities, pretty 
deep, the edges of which are surrounded by a brown mark, and at 
the bottom of which we discover a stripe of the same colour. 

A good deal might be said about the number and situation of 
these stigmata, if we considered these organs in the different 
orders of insects. But as these details would carry us too far, we 
shall satisfy ourselves with observing, that the number of these 
stigmata is so much the more considerable the more need the animal 
has of air. Accordingly, in caterpillars we reckon 18 or 20 stig- 
mata, and in a great number of the orthopteres there are 12 or 16, 
without reckoning the two tremaers. In certain species, which only 
require a small quantity of air, the number of stigmata does not 
exceed two; among the apteres the faucheurs exhibit this disposi- 
tion. Besides these stigmata, we see in several orthopteres two 
openings situated at the bottom of the abdomen; but as their use 
is not the same as that of the stigmata, we think it unnecessary to 
describe them here. But we shall not pass over the large oval 
opening which exists in the breast of the locust above the first pair 
of paws. It communicates with a large trachea, which extends the 
whole length of that paw. This opening serves too evidently to 
introduce air into the superior part of the body, not to be consi- 
dered as a true stigma; especially as it is formed like the other 
stigmata of the extremities of the tracheze. As to the situation of 
the stigmata, it is subject to numerous variations, always depend- 
ing on the quantity of air which the insect requires, The more 
air is required the more is the situation of the stigmata such as to 
admit an easy introduction of it. ‘The orthopteres, most of the 
' larve, the lepidopteres, the hymenopteres, and the dipteres, seem 
the most favoured in this respect. In the caleopteres the tracheze 
are generally placed not advantageously for the introduction of air. 
Some of those that live in water are obliged when they wish to 
respire to elevate a little their edytres, that the air may enter more 
easily into their trachez. 

The second kind of stigma, which we shall call tremaer, is com- 
posed of an oval opening, which opens and shuts by means of two 
moveable horny pieces, set in motion by a peculiar apparatus of 
muscles. The general form of that opening is that of an elongated 
oval, the greatest diameter of which is from below upwards. In 
expiration the moveable pieces separate from one another; they 
shut on the contrary when the inspiration is terminated. These 
moveable pieces open from within outwards, and do not separate 
from each other more than half a millimetre, (0°096 inch.) The 
movements of the tremaers agree sufficiently with those of the 
stigmata, and like them they communicate with the tracher, It 
is even very easy in dissecting these parts to recognize the trachez 
which go to them, and the muscles which move the tremaers, two 
in number, or one for each tremaer. These muscles are destined 
to separate or open the moveable pieces of the tremaers: accord- 
ingly, they shut when these muscles cease to act. These muscles 
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are composed of fibres sufficiently distinct, which are attached in 
the second cavity of the thorax in the erismes. Hitherto we have 
observed the tremaers only in a certain number of orthopteres, 
where they present very various forms.. In general, however, they 
exhibit the arrangement of which we have spoken; and it is only 
in the mantes that we see them situated on the lateral and external 
side of the thorax, between the superior and inferior portion of 
that part. The tremaers have then a triangular form. Instead of 
presenting two moveable pieces, they have only a single piece 
moved by a particular muscle. It is always by means of this 
muscle that the moveable part is raised up; and as soon as the 
muscle ceases to act, the moveable part falls down and shuts. The 
membrane situated below the tremaer is so thin, that we can see in 
the expirations and inspirations the elevation and depression of tke 
wachea, in proportion as the air enters or goes out. 

Though the position of the tremaers experiences some variations, 
being sometimes situated in the neck, sometimes in the breast, 
this is not the case with the number of these parts. We never 
see more than two, the size of which is always proportional to the 
quantity of air which the insects respire. Besides that manner of 
receiving air the insects swallow it likewise by the mouth. What 
is obtained in that way indeed can only make its way to the organs 
of nutrition; and as we have elsewhere explained its influence on 
digestion,* I shall not resume the subject at present. The last 
mode of respiration which certain insects present, is to have their 
stigmata placed at the anus. Those exhibiting that organization 
are chiefly the insects that decompose water, as the larve of libel- 
Julas and dytics. These stigmata, or the openings which allow the 
water to escape, are surrounded by small triangular and moveable 
pieces, the principal use of which is probably to keep away those 
bodies that might hinder the introduction of water into these stig- 
mata, and at the-same time to shut the opening exactly when the 
insects suspend this introduction. Accordingly, when these insects 
choose to introduce water into their respiratory organs, they sepa- 
rate the moveable pieces of which we have spoken, and they shut 
them in the contrary case. But when these pieces are separated 
we easily distinguish the round opening by which water is intro- 
duced into the respiratory apparatus. This opening presents a 
diameter of about a millimetre, 0°03937 inch,) and it is easy by 
means of it to let out the water which may exist in the interior of 
the body. 

Considered with respect to their respiratory organs, insects form 
three distinct classes; namely, those that breathe air immediately ; 
those that live in water and are obliged to come to the surface of 
that liquid in order to receive the impression of the air, though 
they likewise lay hold of that contained in the water; and those 


* See my Memoir on the Intestinal Tube of Lnsecta, inserted in the Annales dw 
Museum d’Histoire Naturelle, tom, 19. ; 
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that decompose water in order to obtain its oxygen. It is obvious 
that those insects which breathe air immediately, ought to be the 
only ones in which we find the two kinds of trachee of which we 
have spoken. The vesicular trachese would not have sufticient elas- 
ticity to drive out the superabundant water, which the insect intro- 
duces into its tracheze, Perhaps this elasticity would not even be 
sufficient for those which live habitually in water, but do not de- 
compose that liquid. In the second place, the insects which de- 
compose water ought to be the only ones that have but one stigma. 
This stigma ought to be so placed that the animal may receive the 
water necessary for it; and we see that whenever this disposition 
exists, it is always at the anus that this opening is found. But 
before passing to the desctiption of all these different kinds of 
organization, we shall here give a table which will render them 
obvious at one view. 
I. Respiration in Air, 
I. With tubular f Division I,.—Arterial trachee. 
trachee ..... (Division I1.—Pulmonary and arterial trachez. 
1. With ~ cartilaginous 
Il. With vesicular f Always two orders} hoops, or a kind of ribs, 
trachee,..... of trachere ....) 2. Without cartilaginous 
hoops or ribs. 


- 


Il. Respiration in Water. 


Breathing by true stigmata, and 

tae ce I. coming to the surtace of the. 
water to breathe air. 

Breathing by an opening placed 

L Division II. at the anus, decomposing 

water. 

This table shows us that the result of respiration, or the oxyge- 

nation of the blood, or of the humour which comes in place of it 

in insects,* ought not to be the same in the different modes of 


Only with tubu- 
lar trachee ... 


* By the expression oxygenation of the blood, 1 do not pretend to affirm that in 
respiration a portion of oxygen is fixed in the blood, and that there is always a 
diminution in the yolume of oxygen, Though this opinion has been supported by 
the most skilful chemists, as Lavoisier, Goodwin, Davy, and Berthollet, we must 
acknowledge that the experiments of Crawford, and especially those of Allan 
and Pepys, seem to oppose that opinion. Thomson, to whom we likewise owe 
experiments on the same subject, has observed, that the diminution of volume of 
the oxygen is not constant; and he considers it as an effect unconnected with 
respiration. But whether respiration produces only a decarbonization of the 
blood, that is to say, that the volume of oxygen absorbed represents exactly the 
yolume of carbonic acid gas expired; or whether there be a diminution in the 
oxygen, besides that which has served to the production of carbonic acid at the 
expense of the blood, we thought that we might employ the word oxygenation 
of the blood, because it is more convenient in explaining the physiological phe- 
nomena of respiration. 

We shall put the reader in mind here, that M, Vauquelin proved long ago the 
necessity of oxygen in the respiration of insects, and that common air retains 
searcely any oxygen when these animals can no longer live in it. ‘The air which 
we expire, on the contrary, is composed of three carbonic acid, 18 oxygen, and 
T9 azote, See Ann, de Chim, tom. xii, p, 273 and 282, 
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organization which animals present. We may very well suppose 
that the insects which decompose water in order to take possession 
of its exygen, have only a demi-respiration, while those that receive 
air immediately, have a complete respiration. ‘Those whieh receive 
air immediately, and have very considerable vesicular trachee, with 
an apparatus intended to keep them always full of air, ought to 
have a respiration still more complete. And to adopt the ratio 
which we have already pointed out, though far from exact, the 
respiration may be very well doubled by that complication of means. 
At least it is certain that the cartilaginous hoops which we have 
compared to the ribs of animals with vertebra, do not exist along 
with vesiculary trachez, except in those species which have occasion 
for a great muscular power, from the great distances which they 
are destined to travel. Such, for example, are the locusts (criqueis), 
as famous for their emigrations, as for the ravages which they com- 
mit in those countries where they stop in order to feed. Finally, 
the ordinary vesiculary trachez, or those which, not being very 
large, do not require a particular apparatus for moving them, are 
found only in species which require great muscular exertion, or 
which, flying a great deal, ought to be able to diminish their spe- 
cific gravity. ‘The caleopteres lamellicornes, and the Jepidopteres 
and dipteres, are the insects in which this arrangement is most evi- 
dent. Before passing to the particular description of the respiratory 
organs of insects, we ought to explain what we mean by arterial 
trachee and pulmonary trachezw. Insects exhibit in general two 
orders of tracheze, the uses of which not being the same (though 
their organization is not very different) deserve to be distinguished.* 
The one goes directly to the stigmata, takes air immediately, and 
distributes it to the different parts of the body. The other does 
not receive air immediately. It only communicates with the ex- 
ternal air by means of the first order, and generally, being larger 
than the arterial trachez, serves as a reservoir of air. Their direc- 
tion, in general, is more regular, and their ramifications much less 
numerous. These two orders of trachee having then a different 
object to fulfil, I thought that in order to render the description of 
these vessels the clearer, it would be advantageous to distinguish 
them. Ihave called the one arterial trachewe, because they are’ 
branched like these vessels, and carry air to all parts of the body, 
as the arteries distribute blood in those animals that have a real cir- 
culation, But to perceive how far this analogy is well founded, 
we must recollect, that in insects air is the only fluid that is really 
eirculated. As to the pulmonary trachew, as they serve as reser- 
voirs of air to enable it to act on the different parts of the body, 
this name was the most suitable that offered itself. The two orders 
of trachez in insects were recognized by Swammerdam, and, in 


* The greater number of anatomists had observed long ago, that there exist 
iwo orders of trachez in insects, the one destined to introduce air into the body, 
the other (o carry it to all parts of the body. Reaumur thought that the insects 
drew in air by their stigmata, but that they threw it out from aj) parts of the 
body, Mem, tom.i, p, 399, 409. 
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general, he calls those trachee arteries, which we have distin- 
guished by the name of pulmonary trachee. ‘The arterial trachese 
of Lyonnet are the same as ours, and, in fact, no others exist in 
caterpillars. it may be proper to observe, that the two orders of 
tracheze do not always exist; but the arterial are never wanting. 
Perhaps in the species in which we see only arterial tracheew, the 
parts require a speedy impression from the air. 
(To be continued.) 
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I. Researches into the Physical History of Man. By James Cowles 
Pritchard, M.D. F.L.S. of Trinity College, Oxford; Fellow of 
the Wernerian Natural History Society of Edinburgh, and of the 
Medical Society of London; and extraordinary Member of the 
Royal Medical Society of Edinburgh. London, J. and A. Arch, 
1813. 


The physical history of man presents a field not less interesting 
than unexplored, yet Dr. Pritchard is the first who has exhibited it 
in a connected shape. By assembling together the most important 
facts ~he has been enabled to deduce general conclusions of consi- 
derable moment, some of which are so very remarkable as to ex- 
cite something more than common surprise. ‘The naturalists of all 
times have overlooked, whimsically enough, the history of our own 
species, and have devoted the whole of their attention to inferior 
animals. Yet in the course of their researches they have deve- 
loped certain general principles, which may be applied to all 
parts of animated nature. The particular application of these 
principles to the human race appears to have been first made by 
Dr. Pritchard, although the subject has occasionally and casually 
engaged the attention of speculative philosophers, from the days of 
Aristotle to those of M. de Buffon. As it might naturally be 
expected, a thousand crude conjectures have supplied the place of 
accurate observations and reasonings. It it needless to repeat them 
here; it may suffice that, in general, the ancients considered the 
human race to be of one species, and ascribed every variation in 
point of form and colour to the effects of climate, the particular 
examples of which are abundantly ludicrous. The same opinion, 
variously modified, has been maintained by many moderns; but 
with most remarkable eloquence by Count de Buffon, in, his 
Histoire Naturelle. This last named naturalist, however, did not 
possess a store of facts to resolve the difficulties that press on his 
med modification of this hypothesis. Lord Kames stands at the 

ad of another set of philosophers who maintain that mankind 
have sprung from various stocks, and that each particular race is 
especially adapted by Providence to the region in which they exist. 
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_ Dr. Prichard, without pledging himself to any opinion, inves- 
tigates in the first place the criteria by which species are to be dis- 
tinguished, and after examining those already offered, particularly 
that of John Hunter, who considered the sterility or fruitfulness of 
a hybrid the proof of difference or identity of species of the parents, 
he endeavours to lay down a general rule, derived from analogy, 
which, although imperfect, yields more satisfaction to the inquirer, 
than any solitary assumption can do. It has, too, the sanction of 
two of the most eminent naturalists of the present day. The rule 
which Dr. Pritchard lays down is, that after having observed a 
number of the changes produced in living bodies by adventitious 
causes, when any particular deviation is found frequently to recur, 
all parallel diversities may be ascribed to analogous causes, although 
the relations between these latter causes and their effects should not 
be so distinctly traced as in other more ordinary events. According 
io this rule, all the remarkable varieties of mankind, when com- 
pared with those of the inferior animals, particularly when domes- 
tication has displayed its effects, fall within the limits of one 
species ; and Dr. P. makes the inference, that as the strietest ana- 
logy exists between the changes which almost the whole of the 
inferior tribes have a tendency to assume under known circum- 
stances, and those diversities existing among men, it is consistent 
with the strictest rules of philosophizing to infer, that these changes 
originate in “ the principle of natural deviation, and furnishing no 
specific distinction.” 

The next branch of the.inquiry is how far men are to be con- 
sidered as having ad/ proceeded from one common stock. This 
question has been treated of by several writers purely on_ historical 
evidence; Dr, Pritchard, however, without disregarding the power- 
ful arguments afforded by the historical researches of Sir W. Jones, 
Bailey, and others, still proceeds on analogy, and endeavours’ to 
solve the general problem as it regards all organized tribes, but 
more particularly animals. With much acuteness he has examined 
the distribution of animals, more especially in those vast regions of 
the southern hemisphere, so little known until the important. dis- 
coveries of Cook, Bougainville, Wallis, Flinders, and others, had 
removed the veil which was spread over Nature ;- and concludes by 
inferring, “ that every existing species may be traced with proba- 
bility to a certain point which appears to have been its original 
abode ; and that few or no species have been found in countries 
separated from their primary seats by barriers which their loco- 
motive powers and peculiar structure do not enable them to sur- 
mount.” ‘This inference, if true in general, includes the particular 
ease of the human species. 

Having thus established the criteria of species, and rendered it 
probable that species were originally confined to one point, it is 
necessary to determine as far as possible, what are the causes that 
produce the very extraordinary diversities which exist among man- 
kind. ‘The commoniy maintained hypotheses of those who adopt 
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the opinion of the unity of species among men, that a change 
produced in the white European by heat and food becomes here= 
ditary, is exceedingly inconsistent with notorious facts. Nor does 
it receive any additional weight from its antiquity ; that only affords 
an additional proof of the facility with which even absurdity may 
be propagated under the sanction of illustrious names. Dr. Pritchard 
shows that the previous opinions are irreconcileable with fact, and 
supposes that certain causes exist, which, acting on the parents, 
«« influence them to produce an offspring endowed with certain 

eculiar characters, which characters, according to the law of 
sen become hereditary, and thus modify the race.” In order 
to develope those causes, Dr. P. shows that, although climates 
produce very remarkable variations in individuals, both in the 
animal and vegetable kingdoms, yet the only permanent effects 
seem to be derived from cultivation and domestication. Of these 
effects there are ample and apposite proofs in our cultivated fruits, 
and among domestic animals. The original stocks remain un- 
altered, while the most extraordinary changes are'brought about by 
culture. Dr. P. institutes a parallel between the culture of plants, 
the domestication of animals, and the civilization of man; and, 
while he allows that some connate varieties may be produced by 
climate, he insists that the condition of man in social life in- 
fluences more extensively the physical structure than any variety of 
latitude or local temperature: and concludes by ascribing those 
remarkable diversities among mankind, not to any moral cause, but 
to physical causes connected with a particular mode of life. Of 
this, several interesting illustrations might be cited, in addition to 
_ those g*ven by Dr. Pritchard. 

Having established the probability of these opinions, he proceeds 
to determine whether the original race were white or black; and 
having shewn that black, or at least a very dark brown, in all the 
inferior tribes, is the primitive colour; and that the same com- 
plexion prevails among all savages, and a gradual change towards 
white occurs through successive races of semi-barbarians to perfect 
civilization, he infers that the prototype of the human race was a 
Negro. However satisfactorily this conclusion may be drawn, it is 
necessary to afford some proof, and accordingly the author adduces 
numerous illustrations calculated to give considerable force to his 
argument. He urges with much force the singular varieties in 
form and complexion among the widely scattered nations of the 
Pacific Ocean ; who exhibit almost every variety, from the savage 
Papuan to the highly refined European. He proves, by similarity 
of language, of religious rites, and other points of coincidence, 
their common origin; and then applies the results obviously ob- 
tained from these individud)s to the whole of the human race, 

‘ The outline then of these Researches into the physical history 
of man, is, that as uniform diversities are produced by certain 
known causes ; so, all similar or analogous diversities should be 
ascribed to analogous causes. ‘That as an analogy does actually 
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exist between certain phenomena among mankind, and those 
which commonly. eccur among the tribes, they must be all as- 
cribed to one uniform principle of Nature. ‘That every individual 
species may be traced to one original birth-place, and consequently, 
hs the human species have had an original abode. ‘That the 
cause which produces the diversities among mankind is civilization, 
which does not produce any effect on the parent which is hereditary ; 
but, by acting on the parent physically, influences the production of 
certain offspring. And finally, that the change in form and com- 
plexion has been from black to white; and that the primitive race 
of men were negroes, Aiter these conclusions, the remainder of 
the volume is chiefly devoted to historical researches in corrobora- 
tion of the last startling inference, [rom these inquiries it ap- 
pears, that the most ancient nations of whom we have any record 
were negroes, that they have gradually lost their characters, and 
that many, or most of the now existing nations, though widely 
differing in form and complexion, may be traced to them. 

The Hindoos and Egyptians are certainly the oldest nations of 
antiquity. The correspondence hetween them is very remarkable, 
and the importance of the resemblance increases as we find it in- 
crease in proportion to the antiquity of the period to which we refer. 
In morals, in politics, and endless superstition, the resemblance is 
so unbounded, as to leave no doubt of an identity of origin. The 
pretensions of the Babylonians, who alone rival them in antiquity, 
will not admit of scrutiny. It will be worth while to ascertain the 
physical and mutual connexion of these early races, as by doing so, 
some light would probably be thrown on the history of the species 
in general. ‘Fhese nations appear originally to have been absolute 
negroes. . 

It is to be hoped that Dr. Pritchard will pursue this very import-_ 
ant subject through all the forms of’ which it is susceptible, and to 
which he appears so fully competent to give interest. 


TT 


Il. Trailé des Poisons tirées des Regnes Mineral, Vegetal, a 
Animal, &c. A Treatise on the Poisons of the Mineral, Vege- 
table, and Animal Kingdoms, or a general Toxology considered as 
related to Physiology, Pathology, and Medical Jurisprudence. 
By M. P. Orfila, Pensionary Naturalist of Spain, Doctor in Me- 
dicine of the Faculty of Paris, Professor of Chemistry and of 
Natural Philosophy. Vol. 1. Paris, 1314. 

This work, it we are to form a judgment from the part of it 
which is already published, promises to be very complete. The 
author is a practical chemist, as well as a physician, and he- has 
laid it down as a rule to give an account of no poison without an 
exact description of its properties, and without ascertaining by 
experiment the effects which it produces on animals. If we were 
disposed to find fault we should blame the author for the too great 
number of parts into which he has subdivided each article. ‘This 
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has occasioned some repetition, and given rather a stiff appearance 
to the work. But when the novelty of many of the subjects 
treated of is considered, and the numerous mistakes respecting 
them still taught in the most recent books on medical jurisprudence, 
it was better to err on the side of minuteness and repetition than on 
that of omission. 

M. Orfila divides poisons into six classes; namely, corrosive, 
astringent, acrid, stupifying, narcotico-acrid, and septic. The 
present volume, published in two parts, includes the first two of 
these classes, 

The corrosive poisons consist of preparations of the following 
substances: mercury, arsenic, antimony, copper, tin, zinc, silver, 
gold, bismuth. It includes likewise the following substances; 
sulphuric acid, nitric acid, muriatic acid, phosphoric acid, fluoric 
acid, oxalic acid, tartaric acid ; the caustic alkalies, barytes, lime ; 
phosphorus; cantharides. The astringent poisons are confined to 
preparations of lead. 

The principal poisonous preparation of mercury is corrosive sube 
limate, or deuchloride of mercury. The chemical properties of 
this salt are described at great length. Jt may be sufficient here to 
say, that it is a white, heavy substance, having an acrid taste, and 
soluble in about 11 times its weight of water. When heated it 
sublimes in a white smoke, which excites coughing; but has not 
an alliacious smell. If a plate of clean copper be exposed to this 
smoke it becomes tarnished, and when rubbed assumes a white 
‘colour. ‘The solution of corrosive sublimate is precipitated brick 
red by an alkaline carbonate ; yellow by a caustic fixed alkali and 
lime-water; white by ammonia; white by prussiate of potash; 
black by a hydrosulphuret; white by albumen. Corrosive subli- 
mate, when swallowed in a considerable dose, (as 30 grains) acts 
with great violence, occasioning evacuations both upwards and 
downwards, and death very speedily ensues. M. Orfila has ascer- 
tained that white of egg, dissolved in water, and administered in 
considerable quantity, and as speedily as possible, constitutes the 
best antidote to this poison. 

All the preparations of arsenic are violent poisons; but the most 
common state in which it is administered is that of arsenious acid, 
or white oxide of arsenic. Its properties, and the fatal effects 
which it produces when taken internally, are so well known, that 
it would be superfluous to describe them here. When arsenic is 
swallowed in a state of solution, sulphureted hydrogen taken soon 
after is an efficacious antidote. But this poison is usually admi- 
nistered in a solid state, and in that case the antidote is totally in- 
efficacious. The proper treatment is to endeavour to get the poison 
out of the stomach as speedily as possible, by vomiting. Great 
tay of hot water, having some sugar or mucilaginous matter 

issolved in it, should be swallowed, and vomiting excited, if it 
does not take place spontaneously, by introducing the finger, or a 
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feather, into the throat. By persisting in this treatment many per- 
sons poisoned by arsenic have recovered. 

Of the antimonial preparations there is scarcely any likely to be 
administered, or to be taken internally, so as to produce death, 
except tartar emetic, which is a triple salt composed of tartrate of 
potash and protartrate of- antimony united together. ‘This salt is 
usually administered as an emetic, and it generally acts in that way 
with great violence. Whien vomiting does not take place it acts as 
a poison, occasions violent spasms of the cesophagus and neck, 
which prevent the possibility of swallowing. When it is admi- 
nistered to dogs, and their cesophagus is tied up so as to prevent 
vomiting, the consequence is death.. When a person is poisoned 
with tartar emetic, our object should be to produce vomiting, and 
for this purpose warm water is the most efficacious remedy. The 
decoction of yellow bark likewise, proposed by Berthollet, is of 
service, when administered in such quantities as to decompose the 
salts. 

Perhaps no poisons are so frequent as the preparations of copper. 
This metal is used for so many purposes connected with the prepara- 
tion of food, it is so easily oxidized, and all its compounds are of- 
so deleterious a nature, that many instances must occur of injurious 
effects from it. ‘The most common preparations ‘of copper likely 
to be applied as poisons are verdigris, acetate of copper, sulphate 
of copper, nitrate of copper, muriate of copper, and copper dis- 
solved by fat. The taste of all these preparations is exceedingly 
disagreeable ; but they may be mixed in small quantities with food 
without being perceived. The preparations of copper occasion 
violent colics, vomiting, prostration of strength, and death. ‘The 
best antidote is sugar, either swallowed solid, or dissolved in water. 
It should be taken both ways, and in considerable quantities. The 
liquid induces vomiting, and thus gets rid of a portion of the poison. 

The only preparation of tin likely to be used as a poison is the 
muriate which is used in considerable quantities by the dyers. Its 
taste is exceedingly nauseous. It occasions violent colics, vomiting, 
and death. The best antidote is milk, which, when drank in con- 
siderable quantity, seldom fails to cure the patient, by decomposing’ 
the salt and removing all the disagreeable symptoms. 

Zinc is so little employed for culinary purposes that it is but 
rarely that it can act as a poison. The sulphate of zinc, however, 
is so common a salt, that it has been often administered in consi- 
derable quantities by mistake. It is by no means a dangerous 
poison; for it acts speedily as an emetic, and is thrown out of the 
system before it has time to produce bad effects. The business of 
the physician is to promote this effect by making the patient swallow 
considerable quantities of warm water. Milk also, which decom- 
poses the salt, may be administered with advantage. 

Nitrate of silver is well known as one of the most corrosive salts 
employed in pharmacy. When introduced into the stomach it soon 
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occasions death, by corroding that organ, and bringing on gan- 
grene. When injected into the veins, even in very small quan- 
tities, the animal dies almost immediately. ‘The antidote to this 
poison is common salt dissolved in water, which. decomposes the 
nitrate of silver, and forms an insoluble chloride, which produces 
no injurious effects upon the animal economy. 

Gold is not likely to be administered as a poison, When this 
metal is dissolved in nitro-muriatic acid it forms a salt, which acts 
more violently on the animal economy than cortosive sublimate. 
The symptoms are similar, except that the salt of gold does not 
produce the same effects upon the mouth and gums. No antidote 
against this poison is known. The object of the physician must be 
to get it thrown out of the stomach as speedily as possible by vomit- 
ing. I think it very probable that a solution of sulphate of iron 
would destroy its deleterious effects, by decomposing the salt, and 
throwing down the gold in the metallic state. 

The nitrate of bismuth, and ‘the white pigment for the face, 
known by the name of pearl white, which is a preparation of bis- 
muth, act with considerable energy as poisons when introduced 
into the stomach. The best antidotes against these deleterious pre- 
parations are milk and mucilaginous liquids, swallowed in consi- 
derable quantities. 

Sulphuric acid has sometimes been swallowed by mistake, and 
sometimes taken by persons who wished to destroy their lives. The 
violence of its action on animal substances is well known. ‘The 
mouth, the cesophagus, and the stomach, are speedily corroded by 
it, and their functions destroyed; the consequence is death, at- 
tended with the most excruciating pain. From the experiments of 
M. Orfila it appears that the best antidote against this corrosive 
acid is calcined magnesia, and that if this substance be admi- 
nistered soon after the acid has been swallowed, it prevents death, 
and enables the patient to recover. 

Nitric acid has been frequently swallowed in considerable quan- 
tities by unhappy persons who wished to destroy themselves. It is 
still more corrosive than sulphuric acid, acts with more violence, 
and produces dreadful pains. Magnesia is also the best antidote 
against this poison, and if administered very speedily, it may even 
save the life of the patient. 

Muriatic acid, thoygh it cannot be exhibited in so concentrated 
a state as sulphuric and nitric acids, produces the same deleterious 
effects when taken internally, aud speedily occasions death, at- 
tended with the same dreadful symptoms. Magnesia is likewise the 
best antidote against this acid. 

Phosphoric and fluoric acids, sulphurous acid, phosphorous acid, 
are all likewise poisonous; but as the chance of their being intro- 
‘duced inadvertently into the stomach is not great, it does not seem 
necessary to dwell upon them. M. Orfila likewise ranges oxalic 
and tartaric acids among poisons; but he gives no instance of their 
deleterious effects. 
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Caustic potash and soda are not Jess corrosive than the concen- 
trated acids; hence, when introduced into the stomach, they act 
with equal violence, and very speedily destroy life. The best anti- 
dote is vinegar, administered in such quantity as to neutralize the 
alkali. ; 

Ammonia likewise acts with considerable violence upon the 
animal economy when swallowed, and produces convulsions and 
death. Vinegar answers equally well as an antidote against ammo- 
nia as against the fixed alkalies. 

Barytes, carbonate of barytes, and muriate of barytes, are known 
to act as violent poisons when introduced into the stomach. The 
effects which they produce are similar to those produced hy the 
other corrosive poisons. An alkaline sulphate by converting the 
barytes into an insoluble sulphate, which does not act upon the 
human body, is the best antidote against this poison. 

Lime is not a very energetic poison, yet when swallowed in con- 

siderable quantities, it destroys life by the inflammation which it 
induces in the stomach. The same mode of treatment answers for 
lime that was recommended in the case of poison by the fixed 
alkalies. 
_ Phosphorus, when introduced into the stomach, always proves 
fatal. It is gradually converted into phosphorous and phosphoric’ 
acids, which corrode the stomach and intestines, and produce in- 
flammation. The object of the physician should be to throw the 
phosphorus out of the stomach as speedily as possible by means of 
an emetic. When the phosphorus has been introduced in the state 
of extreme division it is useful to make the patient swallow large 
quantities of water, holding magnesia in suspension. The liquid, 
by filling the stomach, prevents the phosphorus from being readily 
converted into an acid, and the magnesia neutralizes any acid that 
may be formed. 

M. Orfila introduces pounded glass and stone-ware among the 
number of poisons. He givesa number of cases in which these 
substances were swallowed without any inconvenience, and others 
in which they produced destructive effects. It is obvious that these 
substances act only mechanically. It must depend upon accident 
whether any of their sharp points wound any part of the stomach 
and intestines, or whether they make their way without inflicting 
any wound, — 

Cantharides, lytta vesicatoria, or Spanish jlies, are a set of in- 
sects well known in the materia medica, as they. constitute the 
essential ingredient in the common bl.stering plaster. Cantharides, 
according to the analysis of M. Robiquet, contain a variety of dif- 
ferent substances; but the most important is a white substance, 
having’ the form of small crystalline plates, insoluble in water, 
soluble in boiling. aleofiol; but is deposited on cocling in small 
crystalline plates like spermaceti. Jt is soluble in oils. It pos- 
sesses the blistering property in great. perfection, und is the only 
substance in cantharides that has it. 
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The effect of cantharides when taken into the stomach in any 
quantity is well known. It produces a most furious satyriasis, 
which usually terminates in gangrene and death. No antidote 
against this formidable poison has been hitherto discovered. 

All the preparations of lead are poisonous; but those most likely 
to be taken into the stomach are the oxides of lead, white lead, 
litharge, and sugar of lead. The water near lead mines, in which 
the galena is washed, is usually injurious to the health, in conse- 
quence of particles of that substance which it holds in suspension. 
The fumes of lead prove no less injurious to those who are ex- 
posed to them. 

Lead shows its deleterious effects in those who are exposed to its 
action; but slowly. Obstinate costiveness and violent colics, known 
by the name of colica pictonum, first attack the patient. This is 
followed by paralysis and death. It appears from the experiments 
of M. Orfila, that sulphate of magnesia acts as an antidote against 
acetate of lead. An insoluble sulphate of lead is formed, which 
does not injure the animal economy, and the acetate of magnesia 
acts merely as a purgative. The common method of treating per- 
sons poisoned by lead is by a course of purgative and emetic medi- 
cines, which seldom fail to cure the patient. 

In an appendix M. Orfila gives us a set of experiments on iodine, 
introduced into the stomach of animals. In small quantities it 
acts as an exciter. When administered to the amount of about 
half an ounce it occasions death, if the animal be prevented from 
vomiting, gradually corroding the stomach and intestines. When 
taken in larger quantities it destroys life even though the animal be 
allowed to vomit. 

In another appendix M. Orfila shows by experiment, that char- 
coal powder is not an antidote against corrosive sublimate and white 
gxide of arsenic, as had been advanced by M. Bertrand. 


ArricLe XII. 


Proceedings of Philosophical Societies, 


ROYAL SOCIETY, 


On Thursday, the Gth of April, a paper by Mr. Knox was read, 
on the coloured rings formed when a flat plate of glass is pressed 
against a convex lens. Mr. Knox conceives that the reason why 
neither Sir Isaac Newton, Dr. Herschell, nor any other philosopher, 
was able to give a satisfactory explanation of these coloured rings, 
was, that they were not acquainted with all the phenomena. He 
made his experiments according to the method pointed out by Dr. 
Herschell in his paper on the subject published in the Phil. Trans. 
for 1804, Mr. Knox described a great many new phenomena 
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which he observed, and of which it is scarcely possible to give an 
idea without the assistance of figures. He found the phenomena 
the same when the experiments were tried in vacuo as in the open 
air. Nor did the introduction of water between the plates alter the 
phenomena much. Hence he conceives that the rings are not 
owing, as Newton supposed, to the film of air between the plates. 
He conceives them to be derived from the reflection of the surface 
of the glass next the film of air. The changes induced by the 
passage of the ray from one medium into another may occasion 
such refractions as to collect together the different bundles of 
coloured rays so as to produce the coloured rings. 

On Thursday, the 13th of April, a paper by Major Rennell was 
read, stating further proofs in confirmation of the existence of a 
current setting upon the Scilly Islands, in the chops of the Channel. 
He adduced three proofs that there exists a current running east 
along the north coast of Spain. The French navigators are aware 
that there is a current which sets north along the west coast of 
France, and it is obviously the Spanish current which has received 
a northerly direction, from the position of the land. All the sand 
and alluvial matter which is brought into the Bay of Biscay by the 
Garonne, the Loire, and the other rivers which empty themselves 
into the sea on the west coast of France, is found on the north side 
of the mouths of the respective rivers, and not on the south, a 

‘ circumstance which can be occasioned only by a northerly current. 
He brought several facts showing that a northerly current exists 
about lat. 49° at the mouth of the Channel, and rendered it pro- ' 
bable that it flows also westerly, as well as north. This current 
flows at different times with different velocities, and this he assigned 
as the probable reason why it was not discovered sooner. 

here is a current likewise which flows east along the south coast 
of Ireland, and meeting with the first described current, flows 
northward into St. George’s Channel, and moves in the direction to 
Cardigan Bay. This current is the cause why ships are so frequently 
driven into that bay. There is a current which runs up along the 
west coast of Ireland, turns east along the north coast, and then 
flows south certainly as far as Dublin, and probably further. ‘There 
is another current that flows north along the west coast of Scotland, 
bends round the northern part of the island, and flows south along 
the east coast of Great Britain as far as Harwich, where it meets 
with the current in the English Channel. These produce a current 
north-east along the coast of Flanders and Holland; it then pro- 
ceeds north along Jutland, receives the current coming out from the 
Baltic, proceeds to the Naze of Norway, and then runs north 
along the coast of that country. 

On Thursday, the 20th of April, a paper by Sir Humphry Davy 
on a combination of iodine and oxygen, was read. ‘The author in 
a former paper had given an account of several unsuccessful 
attempts to form this compound, [t occurred to him that if eachlb- 
rine gas (oxide of chlorine) were made to act directly on iodine, the 
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esult might be more fortunate. Accordingly he caused a current 
of euchlorine gas, dried by passing through muriate of lime, to act 
upon iodine. A combination took place. When the solid body 
formed was exposed to a moderate heat, chloriode was driven off in 
the state of vapour, and an oxiode, or compound of oxygen and 
iodine, remained behind. This substance is solid, of a white 
colour, and considerable specific gravity, as it sinks rapidly in sul- 
-phuric acid, Its taste is astringent. It dissolves rapidly in water, 
and forms a colourless solution, which has acid properties, and 
which the author calls oxiodie acid. This liquid first reddens 
vegetable blues, and then destroys them. Other colours it converts 
into yellow. When the oxiode is exposed to a heat rather below the 
boiling point of olive oil, it is decomposed, oxygen gas being 
driven off, and iodine left behind. Sir H. Davy, from various 
experiments, made however on a small scale, considers this com- 
pound as composed of one atom of iodine and five atoms of oxygen. 
lf we reckon the weight of an atom of iodine 15°62], and that of 
an atom of oxygen 1, this will give us the oxiode composed of 
15°621 iodine and 5 oxygen, or of ‘ 
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Oxiodine has the property of combining with the different bases, 
and forming oxicdes, which the author describes. ‘The oxiodic 
acid likewise combines with the alkalies, earths, and oxides, and 
forms a class of salts, which he distinguishes by the name of 
oxiodates. 

This substance has the remarkable property of combining like- 
wise with the different acids, and of forming solid compounds, 
which for the most part crystallize. When dropped into sulphuric 
acid, a solid substance falls, which, when heated, melts, and 
assumes, on cooling, the form of yellow-coloured rhombs. Ac- 
cording to Sir H. Davy’s experiments, this compound is composed 
of 20 oxiode and 8 sulphuric acid. He considers it as a hydrate. 
If we suppose it a compound of one integrant particle of oxiode 
and one integrant particle of sulphuric acid, it appears from the 
above analysis that there may be present in it two integrant particles 
of water. The oxiode combines also with phosphoric acid, phos- 
phorous acid, nitric acid, and oxalic acid. ‘These combinations are 
probably all hydrates. 

The oxiodic acid dissolves gold and platinum, When heated, 
the water is driven off, and the acid at last remains in the state of a 
thick paste. ‘This paste is a hydrate of oxiodic acid. Sir H. Davy 
tried to obtain a compound of oxygen and iodine containing a less 
proportion of oxygen than the above-described oxiode ; but his 
attempts were unsuccessful, ‘The supposed combination of oxygen 
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and iodine described by Gay-Lussac was a compound of oxiode and 
sulphuric acid, and contained likewise some barytes. 


LINNZ AN SOCIETY. 


On Tuesday, the 4th of April, a paper by Dr. Leach was read 
on the classification of the insects called notonectides. 

On Tuesday, the 18th of April, a paper by the Rev. P. Keith 
was read, on the ascent of the sap in trees. Mr. Keith took a view 
of the different hypotheses hitherto proposed to account for the 
ascent of the sap, and showed that they were all inadequate to 
explain the phenomena. One of the latest of these hypotheses is 
that of Mr. Knight, who conceives that the ascent of the sap may 
be owing to what is called the silver grain of the wood. To refute 
this hypothesis, it is only necessary to mention that some of the 
tallest plants known have no silver grain whatever. Yet it is obvious 
that the sap ascends in them as well as in other plants. Mr. Keith 
considers the hypothesis of Saussure, that the sap is forced up by 
the contraction of the vessels, as with certain modifications, most 
likely to be true, 


GEOLOGICAL SOCIETY. 


March 17, 1815.—A communication was read from the Wood- 
wardian Professor; the object of which paper is to describe a re- 
markable variety of geode, several individuals of which were lately 
met in digging a well at Oakhampton, Devonshire. They occurred 
in a bed of clay about ten feet deep. ‘Their figure is nearly that of 
2 compressed spheroid, and each ball consists of a nucleus of 
ochreous oxide of iron enclosed within a shell of a cavernous struc- 
ture, the shells of which are externally so regular that the mass 
might easily be mistaken for a fossil madrepore. 

With regard to the mode in which this and similar bodies have 
been formed, the Professor suggests that the deposition of the beds 
in which they are formed might have been attended with effer- 
vescence, and that this spheroidal figure and cavernous structure 
might have been occasioned by gas unifermly distending, and at 
length escaping insensibly through the cellular crust by which it had 
been confined. 

The reading of Mr. Horner’s paper on the south-western part of 
Somersetshire was continued. 

April 7.—A short notice from Mr. Horner on the locality of some 
specimens from the island of Tino, presented by him to the Society, 
was read; also a communication from the Woodwardian Professor, 
supplementary to his former, on the Cambridgeshire strata. 

This paper furnishes a new locality of the flattened Headington 
oyster, it having been lately found forming a strong bed at Willham, 
about six miles north of Ely, in the Fen level, a position which 
ascertains its geological situation to be below the chalk. Another 
remarkable appearance is stated to oecur at Reche, not far from 
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Swalfham, on the edge of the fen. This place has for ages sup- 
plied the surrounding country with the chalky lime-stone called 
clunch, in consequence of which extensive excavations have been 
formed, which haye laid bare a large mass of a lenticular shape 
imbedded in the clunch. The greatest thickness of this mass is 
about eight feet, and its length and breadth from 30 to AO yards. It 
is comprised of kidney-shaped masses, about the size of a walnut, 
of ochre-yellow lime-stone, covered superficially with a thin coat of 
green oxide of iron. It contains a few spines of an echinus com- 
pletely converted into spar, and also vegetable impressions seemingly 
belonging to plants of the tribe of gramina. 

At this meeting the reading of Mr. Horner’s paper on the south- 
western part of Somersetshire was concluded. 

The most elevated ground in the district here described is Exmoor 
Forest and the Quantock Hills. his tract is composed for the 
most part of a grey-wacke formation ; the strata of which present 
more or less coarsely-granular mixtures of quartz and clay, some- 
times considerably calcareous, alternating with slaty beds, which 
often are not to be distinguished by external characters from primary 
clay-slate. Within these latter beds are included thick short beds 
of lime-stone full of madrepores, and containing veins and nests of 
grey copper malachite and hzematite. In the ground of Hester- 
combe occurs a wall (probably a vein) of fine grained grey granite 5 
the slate rises up towards it at a very high angle, is considevably 
indurated, and at the plane of junction appears to be more or less 
penetrated by the granite. 

Where the hills of grey-wacke sink down into the lower country 
their-sides are covered with beds of conglomerate passing into red 
sand-stone, which extend to a considerable distance. These beds 
appear to consist of the same materials as the grey-wacke formation, 
but decomposed to a considerable degree. They are traversed by 
veins of calcareous spar, sometimes of so great a thickness as to be 
quarried for lime-stone. , 

The conglomerate, with its accompanying sand-stones, is covered 
in many places by a red argillaceous sand-stone, containing a 
variable proportion of calcareous matter, but being principally 
characterized by spots and stripes of a greenish-grey colour. It is- 
of an uniformly fine texture, never contains any fragments either 
angular or rounded, is in places traversed by veins of gypsum, and 
appears to be the same rock as that in which the salt-leds of 
“Cheshire and Droitwich are situated. 

To this rock succeeds the strata of Lyas lime-stone, which with 
their accompanying beds of slate-clay are sometimes seen distinetly 
resting on the red gypseous rock, and sometimes in very broken and 
disturbed stratification appear to alternate with it. 

On the sea coast about three miles westward of the river Parrett, 
in the cavities formed by the curvature of the Lyas strata, is a stiff 
blue clay, covered with peat, in which are imbedded trunks of 
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trees, often of great size, and with their lateral branches still 
attached to them. These remains of an ancient forest extend to an 
unknown distance into the sea. 


Arricte XIIL 


SCIENTIFIC INTELLIGENCE; AND NOTICES .OF SUBJECTS: 
CONNECTED WITH SCIENCE, 


I, Lectures. 


The Summer Courses of Lectures on the Theory and Practice of 
Physic, by Dr. Roget, and of Materia Medica and Medical Juris- 
prudence, by Dr. Harrison, will commence, as usual, in Wind- 
mill-street, on the first week in May. The Lectures on Chemistry 
will, in consequence of Dr. Davy’s absence from town, be given 
during the summer by Dr. Granville. 

Dr. Clutterbuck will begin his Summer Course of Lectures on the 
Theory and Practice of Physic, Materia Medica, and Chemistry, on 

. Friday, June 2, at ten o’clock in the morning, at his house, No. 1, 
in the Crescent, New Bridge-street, Blackfriars, where further par- 


ticulars may be had. 
Il. Gas Lights. 


In answer to M., who puts some queries on the subject of gas 
lights in the last number of the Annals of Philosophy, p. 313, I 
have to observe that, in all my experiments on carbureted hydrogen 
gas I never was able to produce an explosion by firing any mixture 
of it whatever with common air. It merely burnt rapidly. Such a 
rapid combustion on a large scale 1 am sensible would produce an 
explosion. _When mixed with oxygen gas, it will not fire unless it 
bear a certain proportion to the oxygen gas. ‘The oxygen gas must 
amount at least to 105 measures (supposing we take 100 measures 
of carbureted hydrogen gas), and no explosion takes place whenever 
the oxygen amounts to 227 measures. From these facts, I infer 
that whenever 11 parts of common air and one part of carbureted 
hydrogen. are mixed together, the mixture will explode when 
kindled ; but if the carbureted hydrogen exceed ith of the common 
air, it will no longer be capable of exploding. All proportions 
between +!,th and jth will explode. 

The gas produced by the distillation of pit-coal consists almost 
entirely of carbureted hydrogen, Hence I conceive that the pre- 
ceding observations apply to it correctly ; of course coal gas, when 
collected in reservoirs, never can explode unless it be mixed with at 
least six times its bulk of common air. This I think never can 
happen except from an unaccountable and culpable negligence of 
those who are employed. If the reservoir is not air-tight, if it be 
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filled with coal gas, and the pressure by which it is made to sink in 
the water as the gas is expended be taken off, I can easily conceive 
that after an interval of a day or two (according to the size of the 
lack), five-sixths of the gas may make its escape, and be replaced 
by as much common air; for as coal gas is much lighter than 
common air, it will always make its escape when it can. I am 
persuaded that the explosion at Birmingham, and some others which 
I have heard of, were produced in this manner. But as nothing is 
easier than to ascertain whether the reservoir be air-tight, I conceive 
that with common precaution gas lights may be used with as much 
safety as any other light whatever. 

As to the coal that answers best, it is undoubtedly that variety which 
contains the greatest quantity of bitumen. Newcastle and Wigan 
coal will probably answer better than any other coal in the island, ex- 
cept some of the Fife coal, which is absolutely of the same quality. 

With respect to the degree of pressure requisite to make it issue 
with sufficient velocity from the mouth of the pipes, I do not know 
that any accurate experiments have been made to determine it, nor 
do I believe that much nicety is necessary. Some Gentlemen have 
expressed doubts on the subject, because Mr. Wilkinson was not 
able to force an efficacious draught of air through a pipe a few 
hundred feet in length; but the cases are by no means parallel. 
Mr. Wilkinson required a current of considerable velocity ; but no 
such velocity is requisite for the coal gas. Besides, the water 
generated by the combustion of the coal gas at the extremity of the 
tube must occasion a diminution of pressure, which will serve to 
regulate the issue of the coal gas from the reservoir. 


Ill. Toads found in Rocks and Trees. 


A correspondent at Bristol, I. B. I., has proposed some queries 
relative to the many stories in circulation respecting toads found in 
the middle of solid rocks. ‘There can be no doubt that toads have 
been frequently found in such positions, though in no one case that 
I have seen has it been ascertained that the animal was completely 
excluded from the external air. I have myself conversed with 
workmen who had found toads both in coal-pits and in quarries ; 
but they were never able to bring decisive proof that the animal was 
completely surrounded by the coal or the stone. It is generally 
observed that when a toad is found in this position the creature dies 
very soon after being brought out of its lurking hole. This seems: 
to me a proof that the animal, if not entirely excluded from the 
air, must have been at least nearly so; for the sudden death can 
searcely be ascribed to any thing else than the change of situation. 


IV. On the Focal Powers of the Eye. By Dan. Pring, Surgeon. 


It has been presumed from the supposed resemblance of the eye 
to some optical contrivances, that it is necessary the former should 
possess a variable focal power, in order to account for the capability 
of viewing objects at various distances. But this supposition appears 
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to be founded upon a false analogy. ‘The eye sees with a distinct- 
ness which agrees with the distance of the object: a result which 
can be determined only. by the faculty of vision itself, without any 
correspondent variety of the focal power. That the focal powers of 
the eye undergo no change in order to produce. vision at diilerent 
distances, appears from this fact, namely, that we are enabled to 
see a great variety of objects at all distances, within a range of 
perhaps from three yards to three miles at the same time. A 
thousand objects may be interspersed in this range. Can there, 
then, exist a correspondent number of distinct focal powers in the 
eye at the same time ? 

The eye requires a determinate focal power its only movements 
are for the purpose of regulating the axis of vision: and perceptions 
are formed according to the relation which subsists between light at 
various approximations to a focus, and the faculty of vision allied 
with the retina. 


Bath, April 4, 1815. 


V. Proposed Road over Hounslow Heath. 


(To Dr. Thomson.) 
SIR, 

An Act of Parliament has passed for the inclosure of Hounslow 
Heath, and the commissioners have already begun to act upon it. 
Tt may not, however, be too late to induce them to lay down one of 
their roads in the line on which Gen. Roy measured his base. The 
plan seems unobjectionable, and it certainly would be attended by 
circumstances which make the execution of it highly desirable. The 
suggestion of it in the Annals can at least do no harm, and will 
oblige 

A Constant Reaper. 


VI. On Mr. Lockhart’s Imaginary Cule Roots. By Dr. Tiarks. 
(To Dr. Thomson.) 
SIR, 

Having seen in the last number of your Annals a paper by Mr. 
Lockhart, which contains this most extraordinary assertion, that 
every cubic equation has more than two imaginary roots, I beg leave 
to state to you that the imaginary expression which Mr. L. supposes 
to be a root of 4, different from the two well-known roots, is 
nothing but a different form of one of them. 


Mr. L.’s expression is, — ar ee +/—(13 —4 7 — 3). 


Now it will be easily seen that — (+ — ¢ / — 3) is the square 


4 
(e af kutS + iii Re (2 aCe 5 A a 3), which is 


(4-4). The above expression, therefore, is, — 


9 
4 
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really one of the two imaginary roots of 4, — (2427 — 3) 
resulting from the equation 2° + 4x2 + 16 = 0. 
Iam, Sir, your obedient servant, 


5, Bateman’s Buildings, : 
r Seho-square. J. L. Trarxs. 


VII. Another Communication on the same sulject, 


(To Dr Thomsen.) 
SIR, 

My attention was arrested by the seventh article of scientifie 
intelligence in your last number (p. 315). Some mathematicians 
have denied the universality of the doctrine of there being as many 
roots to an equation as it has dimensions, but none have been able to 
maintain that there are more. 1] therefore examined Mr. Lockhart’s 
proof with some attention ; and 1 conceive that he cannot take it 
ill if J endeavour to point out the source of his inistake. I think, 
likewise, that you will be indebted to me for doing so; since the 
“* method for approximating towards the roots of cubic equations 
belonging to the irreducible case,” has justly given some weight to 
the author’s opinions; and you must be desirous of not being the 
means of propagating an error which can only be supported by the 
authority of his name. 

347-3 


I must begin by laying down that — + 


VY —('8 —2 + —3 is not a cube root of 64, but of 8. To 


show this in the simplest manner, we will substitute 1 + 2 ./ — 3 


in the place of VW — (19 —3 / — 8, for these two quantities 
may easily be shown to be equal by the rule for extracting the roots 
. . AD) au? pene 

of binomial surds; and then — stv 8 +ti+aV/—3= 


po Sh del —1+ wv — 3, which, when cubed, will be 
found to make up 8. But it may be asked how a mathematician so 
_well acquainted with algebraical processes, and especially with cubic 
equations, can have made such a mistake, arid in what part of his 
reasoning the fallacy lies? ‘This question I think admits of a com- 
plete answer ; for the error will be found in bis manner of bringing 
out the value of (— 2 +6 / — 3) VW —(y—3a/—3. 
It is perfectly clear that a ./ & is equal to the square root of a? b3 
but it escaped Mr. L, that by squaring his quantity he introduced an 
ambiguity, since the square root of a? l is +a V (3; and in this 
instance he ought to have taken the negative instead of the positive 
root; the value then would have been 36 — 28 = 8, instead of 
36 + 28 = 64, To show that this is so, we have only to take the 


value above assigned to VW — (12 — 3 4 — 3; and then we shall 
find that(~2+ 67 —3)*(1+4/7—3) = — 28. 


There are some particulars in your last number which would not 
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deserve a separate communication, and on which I may yet take this 
opportunity of offering some short remarks. In your account of 
Count Rumford you have omitted to mention the memoirs whieh he 
published abroad, and the medal which he entrusted for distribution 
to the Royal Society. To the last query of M. (p. 314), it may be 
answered that he will find the subject mentioned at p. 31 of Smith’s 
Optics, and at p. 148 of Dr. Jurin’s Essay on Distinct Vision (an- 
nexed to that work); and that a number of curious experiments, 
which give greater precision to the inquiry, will be fouud in 
Harris’s Optics, and in a paper of Dr. Herschell’s in the Phil. 
Trans. for 1786 (vol. Ixxvi.). 
N. R. D. 


VIM. Ejfect of Sulphuric Acid on Agates. 


What-can be the reason that ‘agate heated, or rather boiled, in 
concentrated sulphuric acid, becomes in its different layers diffe- 
rently coloured ; the white strata becoming milk-white, and the 
greyish ones as black as pitch? I heard this from Mr. Banks, in 
Bath, and would not believe it; but Mr. Banks was so good as to 
make the experiment in my presence, and I was convinced of the 
fact. Saxon agate is more affécted than the Scotch is: half an 
hour or one hour is generally sufficient for producing the effect. 
The colours penetrate to a considerable depth. I think this fact 
fully merits the attention and investigation of chemists and mine- 

ralogists. 
Glasgow, March 15, 1815. J. Hamer, M.D. ~ 


IX. Constituents of the Ribes Grossularia, (Green Goosberry.) 


We know from Scheele that the juice of this fruit contains citric 
and malic acids. Dr. John has lately subjected it to a more detailed 
analysis. This juice has a greenish, and somewhat thick consist- 
ence ; but it does not gelatinize when exposed to the air. John 
could find in it hardly any traces of sugar, and therefore is dis- 
posed to doubt the possibility of converting it into wine; but this 
is often and successfully put in practice in this country. Indeed 
the taste of this gooseberry is very distinctly sweet. The following 
-are the constituents found in this juice by John. 


Much water. A salt with base of magnesia. 
Uncrystallizable sugar. Traces of phosphates of lime 
Supercitrate of potash. and magnesia. 

Supermalate of potash. Trace of muriate of lime? 
Supercitrate of lime. A little phosphate? of iron. 
Supermalate of lime. Ammonia, probably combined 
A little resin. with citric and malic acids, 
Prunin or cerasin.* Fibrin, 


Insoluble modified gum. 


% This is a substance similar to gum in appearance; but it does not dissolve is 
water, only swelling up and becoming gelatinous in that liquid. 
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X. Constituents of Angelica or Changelica. — 


This plant, one of the greatest ornaments of cold countries, has 
been analyzed by John. ‘The following are the constituents which 
he obtained from 300 parts of the dried plant. 


Colourless and very volatile oil.........+. et 
Gum...... al Die bs shia ak Baten» <lptists b Ribieletats: 6's 100°5 
Inulin ........ bincla’s btidlagh deh qe iels okpiek! oh? 
Bitter extractive .........60-- sthaweoe Lge Sib 
Sharp tasted resin 1... 6. sees ee ee cece ee cece Ths 
A peculiar substance, soluble only in potash.... 22 
Woody fibres... 0... ee eeeeereees a obhedaatdhe 90 
Water and loss ...... cece ee seerenesassene LS 
; 300 
The earthy constituents were 
Phosphate of lime. Phosphate of magnesia. 
Phosphate of iron. Silica? 


—_— 
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New Patents. 


Rogerr Dickinson, Great Queen-street, London ; for certain 
. improvements in the art of sadlery. Nov, 28, 1814. 

Rosertr Dickinson, Great Queen-street, London ; for certain 
improvements in the manufacture of barrels and other: packages 
made of iron or other metals. Dec. 10, 1814. 

Rogsert Sacmon, Woburn, Bedford ; for improved movements 
and combinations of wheels for working of cranes, mills, and alli 
sorts of machinery, either portable or fixed. Dec. 10, 1814. 

Epwarp Gover, Penton-place, Walworth, Surrey ; for an 
apparatus for drawing or extracting bolts, nails, &c, and for various 
other useful purposes. Dec. 10, 1814. 

Henry Jucivs Winter, Dover; for a method of giving effect 
to various operating processes. Dec. 12, 1814. 

Joun Faancis Wyarr, Furnival’s Inn, engineer; for a new 
kind of bricks or blocks, one of which is particularly adapted for 
the fronts of houses and other buildings, giving to them the appear- 
ance of stone; another is applicable toa new method of bonding 
brick-work; also a new kind of blocks or slabs for paving floors, 
and facing or lining walls, instead of ashler, which will resemble 
marble or stone, and which tnay also be applied to steps or stairs, 
and other parts of buildings. Dec. 15, 1814. 

Joseru C. Dyen, of Boston State, America, now residing’ tm 
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Camden Town, Middlesex ; for certain additions to, and improve- 
ments on, machinery to be made and applied in manufacturing cards 
for carding wool, cotton, silk, and tow, and other fibrous materials 
of the like description. Communicated to him partly by a foreigner 
residing abroad. Dec. 15, 1814. 

James Smits, Newark-upon-Trent ; for a self-acting sash 
fastening. Dec. 20, 1814. ; 

Wictitram Evernarp, Baron von Doornich, Sun-street, 
Bishopgate-street, Loudon; for improvements in the manufacture 
of soap. Dec. 20, 1514. 

Joun Variance, jun. Brighthelmstone ; for an_apparatus and 
method of so constructing and securing brewers’ vats or store-casks 
as to prevent the vat falling to pieces, or even breaking, though 
every one of the hoops on it should be broken asunder, and conse- 
quently preventing the liquor from being lost; and also for prevent- 
ing the loss of liquor, even if a cock or all the cocks of the vat 
should be broken vif. Dec. 20, 1814. 

Rogert Dicxtxson, Great Queen-sireet, London ; for certain 
improvements in implements applicable to the purposes of naviga- 
tion, namely, an improvement or improvements in the ship’s nun- 
buoy and beacon-buoy. Dec. 20, 1814. i 

Epwarp Jorpun, Norwich, and Wirttam Cooke; for an 
apparatus for the detection of depredators, which they denominate 
The Thieves’ Alarum. Dec. 24, 1814. 

Freperick Kornre, Castle-street, Finsbury-square ; for certain 
further improvements in his method of printing by means of ma- 
chinery. Dec, 24, 1814. 

Joun Wauarrs, New Compton-street, Soho; for a method of 
making candles. Dec, 27, 1814. 

JosepH Harris, Shire-lane, Middlesex ; for an improvement or 
improvements in the necessaries of clothing used for the military in 
general, Jan. 4, 1815. A 

Joun CarrLer, Great Queen-street, Lincoln’s Inn-fields ; for 
certain improvements applicable to fire-places, stoves, &c. Jan. 6, 
1815. 

CuristopHer Diu, Brewers-street, Golden-square; for a 
method or means of making a mastic cement or composition, which 
he denominates Dihl’s Mastic. Jan. 6, 1815. 

James Cotiier, Grosvenor-street West, Pimlico ; for an appa- 
ratus, machine, or instrument, intended to be called a Creopyrite, 
by means of which power will be very economically obtained, and 
advantageously applied to the raising of water, and other useful 
purposes. Jan. 16, 1815, 

Freperick Marquis de CHaBanns, Thayer-street, Manchester- 
square ; for a method of extracting from fuel a greater quantity of 
caloric than hath hitherto been acquired, and applying it to the 
purpose of warming the room in which the operation is conducted, 
and also other rooms by one single fire. Jan, 16, 1815. 
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METEOROLOGICAL TABLE. 


BAROMETER. THERMOMETER, 
1815. |Wind, }| Max. ‘emt Med. |Max. Min. | Med. | Eyap. |Rain, 


. 30°22)30°17)30°195 48 | 35 | 41°5 sic 
3IN W}30°20130°17'30°185} 49 | 37 | 43°0 


6] W_ |30°17|29-90|30-035 


7S W29°9'29°35 29-625 52 | 38 | 45°0 ae 

8} W [29.50)29'35|29°425] 52 | 32 | 42°0 “45 

OIN W129°46/29 16]29°310} 49 | 34] 41°5 | +30 | +15 
10} W_ ]°9°32/29:16/29-240] 48 | 29 | 38°5 6 
1i1S W429°48}29°32/29°400] 47 } 30 | 38°5 — {iO 
12} § 129 32/28°86)29:090] 49 | 35 | 42°0 "39 
13IN W429 52/28-86}29°190} 52 | 39 | 45°5 “10 
1141S W429-96|29-52/29:740} 49 |} 32 | 40°75 | 5 
15} Var. 129°96|29-68]29 820] 55 | 37 | 46°0 19 
16|S W/{29 83/29 68!29°755| 62 | 43 | 52°5 
I7ZIN W{29°97|29°83!29°900] 62 | 42 | 52°0 ‘35 
18IN W429'99/29'88)29'935| 55 | 46 | 50°5 ad) 
19IN W129°91)29'88/29°895, 57 | 45 | 51°0 13 
20} W {29°91]29 75|29°830) 60 | 41 | 50°5 
2S W/129'75)\29:5 1}29°645| 59 | 45 | 52°0 6 
22S W){29°54/29+31129-425} O1 | 45 | 53°0 6| 


~/ 23) W_ {2942/29:14/29-280] 59 | 40 | 49°5 “15! 


24|S  W129°42/29°25]29'335| 57 | 40 | 485 | 35 ~ 
25|S W|29'70/29-25/29°475| 56 | 31 | 43°5 

26/S W1|29:70,29°42129'560] 53 | 40 | 44°5 — le 
271S W}29:46 29°34/29°400) 60 | 49 | 54°5 ps 
2815 W129°95.29:40). 9:705| GO | 44 | 52°0 +26) 


29} S_ [29°Y3.29:77}29°550, 62 | 43 | 52°5 
80|S W2995 29-88]24-905| 54 | 43 | 51-0 
31) Var. |29°88 29°65|29°765| 73 | 46 | 59°5 | +43 


30-22 28 86129672 73 | 20 | 47-44) 1°45 -lo-33 | 


The observations in each line of the table apply to a period of twenty-four 
hours, beginning at 9 A, M. on the day indicated in the first column, A dash 
denotes, that the result is included in the peat following observation, 
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REMARKS, 

Third Month. — 2, Small rain at intervals. 3. Misty morning: fine day. 
4, 5. Cumulostratus, 6, Fine day: Cirri appeared, much elevated, and coloured 
at sun-set, 7. Fine morning: p.m. cloudy and windy,. with some rain: night 
very stormy. 8, Windy, wet, a.m.: showers by inosculation~in the evening, 
9, a.m, Hoar frost: turbid sky: rain: p.m. fair, 10, Snow early, after which 
various modifications of cloud, ending in showers of rain and snow, p.m. 
11. Hoar frost: Cirrostratus and Cumulostratus: p.m. Nimbi, with large hail. 
12. Dull misty day: at night very stormy, with rain, 13. a.m, Cloudy, witha 
gale at S, W., and rain at intervals: p.m. several dense Nimbi, thunder, hail, and 
hard rain: much wind, with distant lightning, at night. 14, Cirrostratus and 
haze: then Cirri, passing to dense Nimbi: gusts of wind, hail, and rain, 15. The 
barometer has risen, with an almost uniform motion, about an inchand a quarter in 
36 hours; yet the air has not become clear: it should be observed, that there had 
been much previous depression: a wet forenoon, with a breeze at E.: p.m. Cir- 
rostratus: at night much wind, 16.a.m. High wind at 8. W., with Cumulostratus : 
fair and pleasant. 17. a.m. Much dew: Cirrostratus, with Cirrocumulus: the 
light clouds after sun-set beautifully tinted with lake and purple. 18. After a 
few drops, the Cumulostratus prevailed, followed by rain in the night. 19, Some 
rain, a.m,: then Cumulostratus : and at evening Cirrostratus, witha lunar corona. 
20, a.m. Dew: a light veil of Cirrostratus: at evening, the clouds passed to the 
N. 22. Cumulus, beneath Nimbiform Cirrus, both elevated : about five, p.m. 
during the approach of a squall, the wind was very noisy among the branches 
(now covered with opening buds), producing analmost vocal modulation of sound; 
as soon as the trees became wet, this was exchanged for the usual hoarse noise, - 
resembling that of the sea-shore. It is probable that the former effect requires a 
peculiar sonorous vibration in the branches, the effect of close friction by the air, 
which the interposition of water does not permit to take place. The night was 
boisterous. 22. Much wind: showers: two strata of cloud: borne very high, as 
for some days past. 23, Heavy squalls, with some hail in the showers: p.m. a 
singular combination of clouds in the E.: it was a Nimbus, with Cumuli adhering 
and entering at the flanks, while a very lofty columaar Cumulus shot up through 
the midst of the crown, and this again was capped with a small Cirroséraius. 
24, Various clouds: squally, p.m, 25, The same: a brisk evaporation: at sun- 
set, Cumulus at a considerable height, inosculated with Cirrus above, after which 
two distinct Nimbi inthe §., which went away eastward. 26. Driving showers: 
at evening a lunar corona, followed by much wind and rain at intervals. 
21. Stormy: showers. 28. Fair. 29. Large Cirri, which passed chiefly to the 
Cirrocumulus, p.m. 30, Misty, a.m.: overcast, p.m.: little wind, 31. A very 
fine day: large Cirri formed alone at a considerable elevation, and passed in the 
evening to the N. W.: much dew followed. 


RESULTS. 
Winds Westerly. 
Barometer: Greatest height..........++2++++ e000 .0°22 inches 3 
MACASU ss 3/5 AA HSE SOLE nae.8 0) faaduete te GOs n Ome S 
Mean of the period ........,.......29°672 inches, 
Thermometer: Greatest height ............... cone eee naceme tat 
Medat. Jae ewincd fetes Gara chacioescusa Webaeamee 
Mean of the period ........+0+.0eececedeee Ab Ad? 
Evaporation, 145 inch. Rain, 2°33 inches, 
TorrenyAm, Fourth Month, 1, 1815, L, HOWARD, 
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ARTICLE I. 


* 
A Memoir on Iodine. By M. Gay-Lussac. 
(Continued from p. 302.) 


Hydriodate of Zinc. 


THIS salt is easily obtained by putting iode into water with an 
excess of zinc, and favouring their action by heat, as I have already 
explained. I have frequently attempted, but always without success, 
to make this salt crystallize, because it is extremely deliquescent. 
Heat first deprives it of its water, then melts it, and sublimes it in 
fine prismatic crystals, similar to those obtained when antimony is 
oxidized. It is not decomposed by this operation, if performed in 
close vessels; but if air be admitted, iodine is disengaged, and 
oxide of zinc remains. When this hydriodate is dried, it does not 
differ from ioduret of zinc. 

By taking the mean of three experiments, differing very little 
from each other, I find that ioduret of zine is composed of 


BOMANG; aih0 0) 67- aspt ees cigs tab riabintus 5 100 

MS Aejcbitie oops cdi isin he n,5ageip.< 26°225 
Consequently the hydriodate is composed of 

AGE ie. 55 ie eS <2 100 

Oxide of Zinc ..,..-e0s:asssnsee 32°352 


When a solution of hydriodate of potash or soda is mixed with a 
solution of metallic oxides, no precipitate is obtained with those of 
manganese, nickel, and cobalt, which proves that the hydriodates 
of these metals are soluble, Perhaps we may say that all the com- 
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binations of iodine with the metals that decompose water possess 
the same property. 

On the contrary, the metals that do not decompose water have 
given me precipitates with the hydriodate of soda. ‘The precipitate 
of copper is whitish-gréy ; that of lead, a fine orange-yellow ; that 
of protoxide of mercury, greenish-yellow; that of peroxide of 
mercury, orange-red ; that of silver, white; that of bismuth, 
chesnut-brown, 

I consider all these precipitates as metallic iodurets, and with so 
much the greater reason, that the hydriodates of the very oxidable 
metals are changed into iodurets merely by drying them by a gentle 
heat. Now the force which has determined the insolubility of all 
these precipitates ought to be considered as much more energetic 
than a small change of temperature which is sufficient to convert a 
‘hydriodate into an ioduret. 

It will not be useless, in order to settle our opinions respecting 
the nature of the combinations of the metals with sulphur, iodine, 
and chlorine, when in contact with water, to show the analogy 
which they have to one another. 

Among the sulphurets, those only of the metals, which have a 
much greater affinity for oxygen than hydrogen has, are soluble in 
water, and may be considered, with some probability, as hydro- 
sulphates. Such are those of potassium, sodium, barium, &c. 

Though iron and zinc decompose water, they have not so superior 
an affinity for oxygen above hydrogen, that the united affinities of 
the metal for oxygen, and the sulphur for hydrogen, are stronger 
than that of the oxygen for hydrogen, and the metal for-sulphur, [ 
neglect here the affinity of the oxide for bydro-sulphuric acid, be- 
cause it must be very weak relatively to the others. ‘The metals 
which readily yield their oxygen to hydrogen will form 4 fortiori 
sulphurets, which will not decompose water, and which will be 
insoluble in that liquid, 

When we compare the jodurets with the sulphurets, we must 
attend to this circumstance, that iodine bas a stronger affinity than 
sulphur for hydrogen, and that from this there ought to result an 
augmentation of intensity in the forces which tend to decompose 
water.* .We see, in facet, that all the metals which give soluble 
compounds with sulphur form equally soluble ones with iodine; and 
further, that the iodurets of the metals which decompose water 
possess the same property. As to the iodurets of the metals, which 
have less affinity for oxygen than hydrogen, they are insoluble, as 
well as their sulphurets. 

Pursuing the same comparison with the chlorurets, we ought, 


. 


* It may be objected, thal if the forces which tend to decompose water have 
increased, became iodine has more afanity than sulptur for hydrogen, those which 
tend to prevent its decomposition have also increased, because iodine has more 
affinity than sulphur for potassium and the other metallic bodies. But wemay 
auppose, with sufficient prebability, that the first have increased in a greater ratio 
than the tccond, 
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according to the same principles, to find a greater number which 
ate soluble than of the sulphurets and iodurets, because chlorine 
has a‘much stronger affinity for hydrogen than sulphur or iodine. 
This accordingly is the case. All the chlorurets of the metals which 
form soluble iodurets are likewise soluble, and besides them tkose 
of lead, bismuth, gold, platinum, the deutochlorurets of copper 
and mercury possess the same property.* We see, then, by the 
comparison which we have just made, that it is the most oxidable 
metals, and the radicles that have the greatest affinity for hydrogen, 
which have the greatest tendency to form combinations soluble in 
water, and which prebably decompose it. 

I have attempted to decompose several hydriodates by acids in 
which the oxygen is very much condensed ; but I have not obtained 
any satisfactory result. The hydriodate of strontian, and that of 
potash, treated by concentrated phosphoric acid, gave me very deep 
coloured hydriodic avid. Boracic acid produces no sensible decom- 
position, because it is too weak as long as there is any water mixed 
with it, and when there is none tie hydriodate is changed into 
ioduret. Liquid hydro-chloric acid does not decompose the hydrio- 
dates, because it is more volatile than hydriodic acid; but in the 
gaseous state it deconsposes the jodurets in an elevated temperature. 
{ passed slowly through a glass tube containing ioduret of potash 
that had been melted, a current of hydro-chloric gas. There was 
no dlecomposition while cold. When the temperature was raised 
nearly to a red heat, I obtained hydriodic gas containing but 
very little hydro-chloric gas. With the jodurets of strontium and 
calcium, the decomposition takes place much better. This method 
may be employed with advantage in order to procure hydriodic 


gas. 
Todureted Hydriodates. 


All the hydriodates have the property of dissolving abundance of 
iodine, and by this they acquire a deep reddish-brown colour. They 
keep it in solution by a very weak force: for they let it go when 
boiled, or when exposed to the air after being dried. The iodine 
does not change the neutral state of the hydriodates; and the 
reddish-brown colour of the solutions, similar to the other solutions 
of iodine, is a new proof of the weakness of the combination. We 
cannot compare these compounds to the sulpbureted i el in 
which the sulphur appears to act the part of an acid. They have 
rather the characters of a simple solution, 1am aware that combi- 


* The prochlorurets of copper aud mercury are insoluble, while the deutochlo- 
rurets are very soluble, Though we may explain this difference on the hypothesis 
that chlorurets do not dissolve in water but in as much as they decompose it, these 
facts seem to me more favourable to the other hypothesis, that the chlorurets may 
dissolve in water without decomposing it, [have called the first cambination of 
copper and mercury with chlorine prochloruret, because it corresponds with their 
protoxides; and the second dentockioruret, because it corresponds with the second 
degree of their oxidation. 

2.0m ¢ 
; 
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nation and solution depend upon the same force, and that it is diffi- 
cult to draw a limit between them. But we may distinguish them 
from each other by defining a solution to be a combination in which 
there is no saturation of properties. At any rate, there is no incon- 
venience in adopting the expression iodureted hydriodate to denote 
the combination of iodine with a hydriodate, provided we entertain 
an exact idea of that combination. 


Of the Iodates. 


When speaking of the action of the alkaline oxides on iodine by 
means of water, we have shown that there form at the same time 
a hydriodate and an iodate, and we pointed out the method of sepa- 
rating them from each other. We may c>tain the iodates of the 
other oxides either by double decomposition, or by saturating 
directly iodic acid, or the acid liquid from chloruret of iodine, 
which we have considered as a mixture of iodic and hydro-chloric 
acids, and which, at any rate, possesses exactly the properties of 
such a mixture. 

There are but very few of the iodates that fuse on burning coals ; 
that of ammonia is fulminating. 

They are all soluble. in hydro-chlorie acid, with the disengage- 
ment of chlorine. The solution contains subchloruret of iodine.. 

Sulphurous and hydro-sulphuric acids decompose them, and 
separate the iodine. Chlorine does not decompose them. Sulphuric, 
nitric, and phosphoric acids, have no action on them at the ordinary 
temperature, except as far as they seize a portion of their base. 

At a faint red heat all the iodates are decomposed. Some give 
oxygen only; others, oxygen and iodine. 

hey are all insoluble in alcohol of the sp. gr. 0°82. 


Iodate of Potash. 


I have only obtained it in small crystals, which have nearly the 
cubic form. It deflagrates on burning coals like nitre. It is not 
altered by exposure to the air. 100 parts of water at 58° dissolve 
7-43 of this salt. It is decomposed at a temperature somewhat 
higher than is required by the chlorates. Oxygen is disengaged, 
and ioduret of potassium remains, which forms a neutral solution in 
water. It is easy to see that the residue is ioduret of potassium. If 
the metal were in the state of an oxide, iodate and hydriodate of 
-. potash would be formed on dissolving it in water, and sulphurous 
acid would occasion a precipitate of iodine. If, then, we wish to 
obtain a pure hydriodate by treating iodine with potash, we must 
evaporate the solution to dryness, and melt the residue. On re- 
dissolving it in water, we are certain to have only hydriodate ; but 
there will always be an excess of base. 

From various experiments on the decomposition of iodate of 
potash by heat, I have found it composed of 
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But from the composition of ioduret of zine given above, 
namely, iodine 100, zinc 26°225, and admitting, according to my 
experiments, that 100 zinc combine with 24:41 oxygen, and ac- 
cording to Berzelius, that 100 potassium unite with 20-425 oxygen | 
in order to be converted into potash, we find that ioduret of potas- 
sium is composed of 


fodme? st nS Bist clelete vets aiccainte 100 
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According to this proportion, the 77°41 of ioduret of potassium 
are composed of 
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The 18*473 potassium take 3773 oxygen to be converted into 
potash. ‘There remain, then, 22°59 — 3°773 = 18°817 to acidify 
the iodine ; so that iodic acid is composed of 
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The ratio of oxygen to iodine is, then, 10 to 31°321. If we 
multiply this last number by 5, we have the ratio 10 to 156°605, 
which differs but little from the-ratio formerly obtained, 10 to 
156°21, from the hydriodate of zinc. 

If we convert the iodine and oxygen into volumes, we find that 
iodic acid is composed of : 
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It is now easy to determine how much ioduret of potassium we 
ought to obtain, relatively to the iodate of potash which is formed 
at the same time, when iodine is dissolved in potash. Since 100 
jiodate of potash contain 22°59 oxygen, of which 3°773 belong to 
the potash, it is evident that the remainder 18:817 which belong to 
the iodine has been furnished either by the potash, which after 
giving it out has formed ioduret of potassium, or, which comes to 
the same thing, by the water the hydrogen of which formed 
hydriodate of potash; but 18°817 oxygen correspond with 92°127 
potassium, and this last with 293-940 iodine. ‘Therefore, for every 
100 of iodate of potash there are formed 386067 of ioduret of 
potassium ; that is to say, five times as much as the iodate would 
give by its decomposition. This ratio may be deduced immediately 
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from the ratio of the oxygen of the iodine to that of the potassium ; 
18817 
for a7g- = 5 very nearly. 

If we wish to have the quantity of hydriodate of potash which 
corresponds to 100 of iodate, we must add to the 92°127 potassium 
18°817 oxygen, and to the 293-940 iodine 2°497 hydrogen, which 
saturaté the oxygen of the potassium. Thus we obtain 407381 of 


hydriodate. 
Iodate of Soda. 


The iodate of soda crystallizes in small prisms, usually united in 
tufts. I have likewise obtained them in small grains seemingly 
cubic. They deflagrate on burning coals like nitre, at a heat some- — 
what below a red heat; but at the same time, a very small quantity 
of iodine is disengaged. On this account the solution of the resi- 
dual iodaret of sodium in water is slightly alkaline. 100 parts of 
water at 58° dissolve 7‘3 of this salt. It contains no water of crys- 
tallization, and is not altered by exposure to the air. When decom- 
posed by heat, it gives out 24°45 of oxygen, a result which does 
not sensibly differ from the 24°43 of oxygen deduced from the pro- 
portions of iodate of potash, and from the ratio of the oxidation of 
potassium and sodium. J shall adopt this last number in preference, 
and conclude from it that iodate of soda is composed of . 


OxyeEN |). s wild vivid crete ve ee scewsecle 24°432 
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100-000 


On putting iodine into a solution of soda, so that the liquid was 
upon the point of becoming coloured, | obtained. by evaporation fine 
erystals in six-sided prisms, with bases perpendicular to the axis, 
very alkaline, and deflagrating’strongly upon burning coals. These 
crystals ave very soluble, and contain a great deal of water of crys- 
tallization. As they were formed in the midst of a liquid containing 
hydriodate of soda, chlorine produces in them a precipitate of 
iodine. I consider them as a subiodate of soda. On adding soda to 
‘a neutral solution of iedate of soda, I converted the whole into 
crystals ; but instead of being bulky, like the preceding ones, they 
were in small silky needles, united in tufts. They were not altered 
by exposure to the air, though they were very alkaline. Potash 
forms likewise an iodate with excess of base, and crystallizable. In 
general, the iodic and hydriodic acids have a great tendency to form 
subsalts. et 

The iodates of potash and soda detonate by percussion, but very 
feebly, when they are mixed with sulphur. It might be thought 
that they could be employed with advantage in the manufacture of 
gunpowder. But a very simple calculation will show that nitre is 
much preferable. 100 parts of nitre, when decomposed by heat, 
give 53°62 of gas, while 100 of iodate give only 22°59. Therefore, 
neglecting here the difference of density of azote and oxygen, and 
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observing that oxygen in the detonation of gunpowder is chiefly 
employed in the production of carbonic acid gas, the volume of 
which is equal to its own, nitre has the advantage, every thing else 
being equal, of giving 2°3 times as much gasas it. It is possible, © 
however, that the detonation of powder made with the iodate may 
be more rapid than that of powder made with nitre. 


Iodaie of Ammonia. 


We can only obtain this salt by saturating with ammonia iodic 
acid, or the solution of chloruret of iodine. It is in small gra- 
nular crystals, the shape of which I have not been able to ascertain. 
When thrown upon burning coals, or upon a hot body, it detonates 
with a hissing noise, giving out a weak violet light and vapours of 
iodine. I endeavoured to decompose it by heat in a glass tube, but 
it broke the apparatus. I collected, however, enough of the gas 
evolved to ascertain that it was a mixture of oxygen and azote. 
When we calculate its composition from the preceding data, we 


find it composed of 
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But 100 iodic acid contain 75‘80 of iodine; and if we reduce. 
this quantity to volumes by dividing 75°80 by 86195, the specific 
gravity of iodine in vapour we find 8°794. If we divide 10°94 by 
059669, the specific gravity of ammonia we find 17:587, which is 
the double of 3-794. Hence iodate of ammonia is composed in 
volume . 

Adhindntatel Pas") 205 RLS AA ae 
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The two volumes of ammoniacal gas give, when they are decom- 
posed, one volume of azote and three of hydrogen. ‘The hydrogen 
requires for its saturation 1:5 oxygen. ‘There then remains one 
volume of oxygen, ora bulk equal to that of the azote. On deto- 
nating iodate of ammonia, I have obtained the two gases in nearly 


that proportion. 
Todate of Barytes. 


We obtain it very easily, either by double affinities, or by putting 
iodine into barytes-water, It precipitates in powder, which is ob- 
tained pure after being several times washed. ‘his salt, while 
drying, concretes into lumps, and becomes mealy, Though kept 
for a long time in the temperature of 212°, it gives out water before 
being decomposed by heat; so that it seems to retain water in com- 
bination. The products of its decomposition are oxygen, iodine, 
and barytes, sensibly pure. ‘This barytes dissolves very slowly in 
water; and as it retains no iodine, though that which is obtained by 
ihe decomposition of the nitrate combine with it, I presume that the 
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difference proceeds from the water which the iodate contained being 
retained by it. Jodate of barytes is the least soluble of all the 
alkaline iodates. 100 parts of water dissolve only 0°16 at 212°, 
and 0°03 at 64°5. It is composed of 
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It does not deflagrate on burning coals, but only gives out now 
and then a weak light. The difference in this respect between 
iodate of potash and iodate of barytes depends on two causes: first, 
the barytes not being reduced like the potash by iodine, it gives out 
less oxygen than the iodate of potash ; but the second, and principal 
cause, is, that the iodate of barytes and the product of its decompo- 
sition being infusible, only a very small portion of the iodate comes 
in contact with the coal, and all the rest of the salt is decomposed, 
without its oxygen serving to the combustion at all. ‘The iodate of 
potash, on the contrary, being fusible, as likewise the ioduret of 
potassium, all the parts of the salt come successively in contact 
with the coals, and support the combustion in a powerful manner. 
Among the sulphates, we shall find several that detonate, if that 
name is to be given to those which are decomposed by fire and give 
out oxygen. ‘This is the case with alum, and with sulphate of zinc, 
They do not support combustion, for the same reasons that iodate 
of barytes does not. 

Todate of strontian is obtained like the preceding salt. It is in 
small crystals, which viewed through a glass appear to be octahe- 
drons. It gives out water before it is decomposed by heat, and the 
products which it gives out are perfectly similar to those of iodate of 
barytes. 100 parts of water dissolve 0°73 of it at 212°, and 0-24 
at 59°. 

Todate of lime is usually pulverulent ; but it may be crystallized 
in the hydro-chlorate or hydriodate of lime, which augment its 
solubility. It then assumes the form of small quadrangular prisms. 
100 parts of water dissolve 0-98 of it at 212°, and 0°22 at 64°, 
The quantity of water which it holds in combination appears to me 
to amount to about three per cent. ‘The products of its decomposi- 
tion by fire are the same as those of the iodates of barytes and 
strontian. These three salts require a higher temperature for their 
decomposition than the iodate of potash. 

To obtain the other iodates I employed double decompositions. 
Nitrate of silver gives with the iodate of potash, and even with 
iodic acid, a white precipitate, very soluble in ammonia. If we 
saturate the alkali with sulphurous acid, the precipitate appears 
again; but it has lost its solubility in ammonia, because it has been 
changed into ioduret of silver. This experiment furnishes us with 
the means of distinguishing in a combination hydro-chloric, 
hydriodic, and iodic acids, and of separating them from each other. 
If we treat the precipitates obtained by nitrate of silver with ammo- 
nia, those containing iodic acid, or hydro-chloric acid, will be dis- 
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solved. If we saturate the solution with sulphurous acid, and treat 
the precipitate again with ammonia, the chloruret of silver will be 
alone dissolved. 

On digesting in iodic acid oxide of zinc recently precipitated and 
well washed, [ obtained a pulverulent salt, but little soluble in 
water, which deflagrates on burning coals, but much more feebly 
than iodate of potash. We may obtain the same salt by mixing a 
*Sdlution of sulphate of zinc with that of a soluble iodate. No pre- 
Gpitate appears at first; but after some hours, small crystals are 
deposited, sometimes in grains perfectly spherical, which are iodate 
of zine. It is necessary for success in this experiment that the 
sulphate should not be very much concentrated, for its viscosity 
would gppose the motions of the molecules, and of course the for- 
mation and separation of the iodate of zinc. 

The solutions of lead, of pronitrate of mercury, of pernitrate of 
iron, of bismuth, and copper, give with the iodate of potash white 
precipitates soluble in acids. ‘The solutions of peroxide of mercury 
and of manganese were not altered. 

There do not exist any iodureted iodates; at least | have not been 
able to form them. lodates and iodic acid do not dissolve more 
iodine than water. 

Yo complete the history of the saline combinations of iodine, it 
remains to be determined whether, when a base acts upon this sub- 
stance in water, the two salts which may be obtained exist sepa- 
rately in the solution, or if they are formed at the instant that any 
cause whatever determines their separation. 

If we mix together the neutral solutions of iodate and hydriodate 
of potash, they do not mutually decompose each other; but if we 
add any acid whatever to the mixture, even carbonic acid, which is 
driven from all its combinations by hydriodic acid and iodic acid, 
iodine is precipitated, owing to the mutual decomposition of the 
two salts. 

To render the solution of iodate and hydriodate entirely the 
same with that which we obtain in making iodine, potash, and 
water, act upon each other, and which is always alkaline, it is sufli- 
cient to add to the former the quantity of potash necessary to bring 
it to the same degree of alkalinity. In that case we can no longer 
distinguish the one from the other. It would appear, then, that the 

Yjodate and hydriodate of potash are formed at the instant that the 
iodine acts on the alkali in water; but that the oxygen of the iodic 
acid and the hydrogen of the hydriodic acid preserve a great ten- 
dency to combine together, and that it is sufficient to favour this 
tendency in order to cause it to take effect. lodic and hydriodic 
acids, and in general all acids produced at once by the two elements 
of water, destroy each other when mixed together.* This is the 


* M. Berthollet has observed that sulphurous acid and hydro-sulphuric acid 
may exist together when dissolved ina great deal of water, The same thing holds 
with the two acids of iodine, which if concentrated give a copious precipitate of 
jodine as soon as mixed, but do not desompose each other when diluted, 
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reason why a very weak acid precipitates iodine from a mixture of 
jodate and hydriodate; for how weak soever its action should he, it 
will always decompose a small portion of each salt, as Berthollet, has 
shown, and the acids separated: producing immediately iodine which 
precipitates, the decomposition may continue, and make great 
progress, without, however, becoming complete. 

The solution of neutral iodate and hydriodate, and the solution of 
iodine in potash, present, however, this remarkable difference, that 
the first always preserves its neutral state, while the second is con- 
stantly alkaline; but if the two salts be really formed at the instant 
iodine is mixed with solution of potash, it would appear that we 
ought either to obtain a complete saturation of the alkali, or that 
the mixture of neutral iodate and hydriodate ought to become alka- 
line as soon as it is made. ‘Fhe reason why this is not the case is, 
that we cannot suppose that in a mixture of various bodies each 
element acts rigorously, as if it were merely mixed, and as if the 
mobility of its particles were perfect. We ought rather to admit, 
that to destroy a compound stronger forces are necessary than those 
that formed it. On this supposition it is easy to conceive that the 
alkalinity of the solution of iodine in potash, and the constant neu- 
trality of a mixture of neutral iodate and hydriodate, may take 
place at the same time; and of consequence, that the two salts of 
which we have been speaking may be formed, and exist separately, 
in a solution of iodine and potash. 


Hydriodic Ether. 


I have paid but little attention to the action of iodine on animal 
and vegetable substances ; yet it may produce several new combina- 
tions. MM. Colin and Gaultier have described that which iodine 
forms with starch ; and I shall now make known an ether formed 
by hydriodic acid and alcohol. 

I mixed together two parts in volume of absolute alcohol and 
coloured hydriodic acid of the specific gravity 1:700. I then dis- 
tilled the mixture in a water-bath. I obtained an alcoholic liquid, 
perfectly neutral, colourless, and limpid, which, when mixed with 
water, became muddy, and let fall in small globules a liquid at first 
milky, but which gradually became transparent. This liquid is 
hydriodic ether. What remained in the retort was very dark 
coloured hydriodie acid. ‘Thus in this experiment a portion of the 
alcohol had united with the hydriodic acid, and formed an ether, 
which distilled over with the rest of the alcohol, and there remained 
hydriodic acid very dark coloured, because it held in solution all the 
iodine which had coloured it at first. It was probably the action of 
the iodine and the water which prevented the whole hydriodic acid 
from combining with the alcohol, 

Hydriodic ether, after having been washed two or three times 
with water, in which it is but very little soluble, is perfectly neutral. 
Its odour is strong, and, though peculiar, is analogous to that of the 
other ethers. After some days it acquises a red colour, which does 
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not afterwards increase in intensity. Potash and mercury destroy 
this colour on the spot by uniting with the iodine to which it is 
owing. Its specific gravity at 72°5° is 1:9206. It boils (as deter- 
mined by its tension) at 148°6°. By direct experiment, I found it 
to boil at }48°1°. It is not inflammable; it exhales only purple 
vapours when thrown upon burning coals. Potassium may be pre- 
served in it without alteration. Potash produces no immediate 
alteration on it. The same is the case with nitric and sulphurous 
acids and chlorine. Concentric sulphuric acid renders it speedily 
brown. When passed through a red-hot tube, it is decomposed. I 
obtained an inflammable carbureted gas, very brown hydriodic acid, 
and a little charcoal. Besides these products, I obtained, by putting 
a solution of potash into the tube in which I produced the decom- 
position, a substance in flocks which refused to dissolve in the 
alkali and in acids. This substance, after being several times 
washed in cold water, preserved an ethereal odour, but not so strong 
as that of the liquid ether. In ‘boiling water the flocks united 
together, and melted into a matter, which, after being cooled, re~ 
sembled white wax in appearance. When put upon a burning coal, 
it gave out without flaming vapour of iodine in greater abundance 
than the hydriodic ether. It volatilizes, but much more slowly than 
the ether. 

From these properties I consider the substance of which I have 
been just speaking as a peculiar ether, formed without doubt by the 
combination of hydriodic acid with a vegetable matter different 
from alcohol. I have not analyzed hydriodic ether; but on com- 
paring it with hydro-cbloric ether, which, according to ‘Thenard, is 
composed of a volume of hydro-chloric gas and half a volume of 
pure alcoholic vapour, I consider its composition as analogous. Ac- 
cording to this hypothesis, hydriodic ether is composed in volume of 
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Supposing this composition correct, it is astonishing that hydri- 
odic ether is not inflammable, while hydro-chloric ether possesses 
that property in a great degree. We cannot suppose that this differ- 
ence depends on the proportions in weight of the acids to alcohol, 
1 rather think that hydriodic ether is not inflammable, because its 
acid is decomposed by oxygen without producing flame, and hence 
the oxygen becomes too small in quantity to support the combustion 
of the alcohol, It would be easy to verify this conjecture by burning 
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the ether in oxygen gas; for if it is well founded, the combustion 
in this gas should be attended with flame. 

On calling to mind the different experiments in this memoir, we 
shall see that there is not one which authorizes us to consider iodine 
as a compound body, or as a substance containing oxygen. On the 
contrary, we must be struck with the resemblance which it bears in 
some cases to sulphur, and in others to chlorine. Like them, it 
forms two acids, one by combining with oxygen, the other by com- 
bining with hydrogen: aad we may have remarked that the acids 
formed at once by the combination of chlorine, iodine, and sulphur, 
with the elements of-water, present this remarkable property, that 
when the acid formed by oxygen has its elements very condensed, 
that formed by hydrogen has them very weakly united. 

Thus sulphur takes oxygen from iodine, and iodine takes it from 
chlorine ; but, on the other hand, chlorine takes hydrogen from 
iodine, and iodine from sulphur. 3 

lf we follow this analogy still] further, we find that it holds like- 
wise with respect to carbon; for sulphur deprives it of hydrogen, 
but yields to it oxygen. ‘Thus it would appear that the more a body 
condenses oxygen, the less it condenses hydrogen.* ‘This is, with- 
out doubt, a cause why the very oxidable metals, as iron, manganese, 
&e. do not dissolve in hydrogen. I say one of the causes; for if it 
were the only one, we could not see how mercury, silver, and gold, 
do not combine with hydrogen, though they- have a very weak 
affinity for oxygen. 

The other analogies which iodine has with sulphur and chlorine 
are very numerous. Some iodates resemble the chlorates exactly ; 
but most of them have a greater analogy with the sulphates. The 
iodurets, sulphurets, and chlorurets, in general exhibit the same 
phenomena with water; and the action of sulphur, iodine, and 
eblorine, upon the oxides, with or without water, is exactly similar. 
In short, all the properties of iodine may be classed between those 
of sulphur and chlorine. It is not necessary to remark, that though 


* From these considerations I do not hesitate to class azote with oxygen, 
jedine, chlorine, and sulphur, Nitric acid has a considerable resemblance to iodic 
acid and chloric acid by the property which it has of being easily decomposed ; 
and because azote takes, iike chlorine and iodine, two and ahalf times its volume 
of oxygen. The nitrates are decomposed by the fire, like the iodates. But we 
do not know any oxide from which azote disengages oxygen, from which we can 
conclude only that it has much less energy than this last body. Azote forms like- 
wise with chlorine and iodine combinations which are easily decomposed, which 
shows that it has little affinity for them, and that it approaches them by the nature 
ef itsenergy. If it does not form an acid with hydrogen, this is doubtless because 
in ammonia there are three volumes of hydrogen for one of azote; and in all pro- 
bability, in order to produce an acid, only equal volumes are requisite. The acid 
combination of azote and hydrogen appears to me realized in prussic acid, which, 
from sume experiments that I have made, and shall soon publish, Lam induced to 
consider as an acid analogous to the combinations of chlorine, iodine, and sulphur, 
with hydrogen; only that its radicle isa compound of azote and carbon, Oxy- 
genated prussic acid corresponds to chloric and iodic acids. 

+ See note B at the end of this memoir, 
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I have restricted myself to compare iodine with sulphur and chlovine, 
we might find analogies, though less numerous indeed, between it 
and phosphorus, and several other bodies ; but I thought it better to 
compare it only with those bodies te which it bears the greatest 
resemblance, and among which I conceive it ought to be classed. I 
have been led by this to show that sulphur possesses all the general 
properties of chlorine, and that we ought in consequence to place it 
among those bodies which form acids by combining with hydrogen. 


(To be continued.) 


ArTIcLeE IT. 


Analysis of the Excrements of the Boa Constrictor. By Dr. Prout. 


Tue substance sent me as the excrements of the boa constrictor 
was solid, of a white colour inclining to yellow. Fracture earthy, — 
When rubbed on a hard surface it left a white mark like chalk. 
Its feel, however, was rather more dry and harsh than that of 
chalk, and it was more friable than that substance. Smell faint 
and mawkish. Sp. gr. 1385. 

[.—A. After making a few general experiments. to ascertain 
its nature and composition, 50 grains, well dried and in a state of 
fine powder, were digested for 24 hours in dilute muriatic acid ; 
the mixture being occasionally, during that time, gently heated 
and well shaken. On adding the muriatic acid no effervescence 
was perceived. The acid was then poured off, and in order to re- 


“move the whole of it, the substance was repeatedly well washed 


with distilled water, which washings were added to the acid. It 
was now carefully dried and weighed, and was found to have lost 
4°92 grs., which, of course, were taken up by the muriatic acid, 
and remained in solution in it. 

B. On the substance which had been left undissolved hy the 
acid, and which had become of a bluish tinge, a solution of pure” 
potash was poured, which, on the application of heat, completely 
dissolved it, forming a solution transparent and nearly colourless, 
To this solution, while still warm, was added muriatic acid in ex- 
cess, which occasioned a copious white precipitate in the state of 
very minute but distinct grains, which, after having been well 
washed, was collected and dried. The following were its pro- 
perties. It existed, as before stated, under the form of very 
minute grains of a beautiful bluish white pearly appearance. No 
smell. Nearly insipid. Very sparingly soluble in cold water; but 
rather more soluble in warm, and its solution faintly reddened lit- 
mus. Insoluble in alcohol. It combined with all the alkalies, 
earths, &c., forming compounds very little soluble in water. 
When nitric acid was poured upon it and heat applied, it was en- 
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tirely dissolved ; the solution, after some time, acquired a beautiful 
deep rose or crimson colour, which stained the skin and other 
animal matters of the same tinge. The colour, however, of the 
solution, after some time, vanished irrecoverably. In short, it had 
all the properties of wric acid in the greatest state of purity. Its 
quantity, as before stated, was 50 — 4:92 = 45:08; that is to 
say, 100 pts. of the excrement contained 90:16 of uric acid. 

C. The dilute muriatic acid (4) which had acquired a yellowish 
colour was divided into three equal portions :— 

1. To the first ammonia was added, so as just to neutralize the 
acid. This occasioned a very faint cloudiness. Carbonate of am- 
monia was now added, which produced no further precipitation. 

2. To the second portion ammonia was added as before; but 
instead of afterwards adding carbonate of ammonia, the oxalate of 
ammonia was substituted, which produced a copious white precipi- 
tate. 
3. The third portion of the dilute muriatic acid was carefully 
evaporated to dryness. The residuum, after having been accurately 
weighed, was exposed to a strong heat over a lamp. White dense 
fumes arose in great abundance, which were muriate of ammonia. 
After these had ceased to appear, the residuum was again weighed ; 
and in a mean of two experiments, it was found to have lost -9 gr. 
Now as = : ‘9 :: 100 : 5°4 parts of muriate of ammonia’ in 100 
parts which contained 1-7 of pure ammonia. 

fl.—A. From I. c. 2, it appeared that the muriatic acid held 
some lime in solution, but that it was prevented from being preci- 
pitated by the carbonate of ammonia (I. c. 1.) on account of the 
presence of animal matter, which was in a state of intimate union 
with it. To determine, therefore, the quantity of this lime more 
particularly, and also whether any other saline matters were present, 
20 yrs. of the excrements were burnt ina platinum crucible. The 
residuum was a small quantity of saline and earthy matters, which 
weighed 1-36 gr. On this residuum was poured a litle distilled 
water, and heat applied. The water took up the alkaline salts, and 
was then poured off, and evaporated to dryness. ‘These salts, in a 
mean of two experiments, weighed 1:20 gr. Acetic acid, on being, 
poured on them, produced effervescence, After this addition, they 
were again dried, and digested in alcohol. ‘This took up the acetate 
formed, which, on being decomposed at a red heat, left a quantity 
of subcarbonate of potash, which weighed 1°01 gr. Now 1-01 x 

= 5°05 subcarbonate of potash in 100 parts, equal to about 3 45 
parts of pure potash. 

B. The residuum left by the alcohol was neutral, and weighed 
"19 gr. It was found to cousist chiefly of sulphate of potash, with 
a trace of a muriate, probably of soda, Now +19 x 5 = +95 parts 
of this mixture in 100 parts of the excrements. 

C. Muriatic acid was now added to the residuum (II. 4,) not 
taken up by the water, which dissolved the whole of it. ‘To this 

° 
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solution was added pure ammonia. A precipitate fell, which was 

hate of lime. On adding carbonate of ammonia, there was 
a slight precipitate of carbonate of lime. After this phosphate of 
soda produced a very distinct crystalline precipitate, indicating the 
presence of magnesia. The quantities of these were too small to 
be weighed separately, but altogether their weight must have been 
"16 gr. for 1°36 — 1°20 = '16, Now +16 x 5 = ‘8, the quantity 
of these substances in 100 parts. 

D. Lastly, the quantity of animal matter, independently of the 
uric acid, destroyed by combustion, was estimated at 2°94 per cent. 
For 100 — 90°16 + 1-7 + 3°45 + °95 4+ °8 = 2°94, 

Hence 100 parts of these excrements contained 
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Observations.—I. c. 2. Oxalate of ammonia will often throw 
down lime when in a state of union with animal matter, together 
with the animal matter itself, when other tests will scarcely indicate 
its presence. This may be verified by almost any secretion from a 
mucous membrane, most of which contain lime united to an animal 
matter. For this interesting observation 1 am indebted to Mr. 
Wilson. The lime, therefore, in the present instance, was pro- 
bably in union as an aliment with an animal matter analogous to 
mucus, and which was doubtless derived from the internal passages 
of the animal. It was insoluble in a weak alkaline solution, and 
henee could easily be separated by its means.’ The acid also, as 
before observed, took up a small quantity of a yellow colouring 
matter. The quantity of these, however, as estimated above, was 
probably a little too great, since a small portion of the uric acid was 
doubtless removed by the repeated washings, which of course 
caused these matters to appear more abundant than they really were. 

I. c. 3. It is extremely difficult to ascertain the quantity of 
ammonia contained in a substance. 1 had before observed that this 
alkali was present, and the above mode occurred to me of esti- 
mating its quantity. Perhaps it is not very far from the truth, 
though it can hardly be relied upon as indicating the exact amount. 

_IL—A., The alkaline matter present was considered as potash, 
“en account of the facility with which its subearbonate and acetate 
attracted moisture from the air, and also from its precipitating 
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muriate of platinum. This alkali, as well as the ammonia, I con- 
sidered as combined with the uric acid, because no effervescence 
was produced on the addition of muriatic acid. 

I obtained these excrements from Mr. Lean, jun. and on ascer- 
taining their composition, went to see the animal said to be the 
boa constrictor, exhibited near Exeter Change, in order to learn a 
few particulars of its mode of feeding, &c. This animal is a 
young one, and, according to the keeper's statement, about 16 feet 
long. it is fed about once a month only, when a living rabbit, or 
sometimes two small ones, are exposed within its reach, which, 
after some time, it seizes, destroys, and swallows, in the manner 
peculiar to these serpents. The excrements are discharged at 
periods of about 8 or 10 days, in a softish state, about the con- 
sistence of stiff dough; but soon become hard and friable on ex- 
posure to the air. ‘They are in the form of roundish scybale, and 
on their surface there is often a yellowish: substance, sometimes in 
a crystallized state, which crystals I have found to be urate of am- 
monia, tinged with a little colouring matter. These are the only 
kind of feces, or excrements, observed to come from the animal. 
I obtained a portion of them a few hours after they had been dis- 
charged, which had all the characters and properties of those above 
described, which I received from Mr. Lean. 

As far as 1 know, uric acid has not been observed to be formed 
by this class of animals. Dr. Wollaston has found that birds pro- 
duce more of this principle when fed on animal matters; and 
Fourcroy, Vauquelin, and Klaproth, found a large proportion of it 
in the excrements of a bird called guano, brought from the South 
Sea Islands.* It is certainly a very extraordinary thing, that nearly 
the whole of the food taken by this animal should be converted 
into this substance. May it not proceed from disease arising from 
the unnatural state in which it is kept? 


Liquor Amnii of a Cow. 


This had been taken from the uterus of an animal slaughtered 
in an early period of her gestation. It was of a yellowish colour, 
and had the appearance of very minute shining particles floating in 
it. .Smell fragrant, something like that of new milk or butter. 
Taste bland and sweetish, like fresh whey. Foamed a good deal 
when shaken. Did not affect litmus or turmeric papers. Sp. gr. 
1013. 

My attention was particularly directed to the principle found in 
this fluid by Vauquelin and Buniva, and called by them amniotic 
acid. 1 could not, however, discover the least traces of a similar 
principle; but it contained a very sensible quantity of the sugar of 
milk, which separated in crystals from it, when it had been con- 
centrated by evaporation. It coagulated partially by heat, and 


* LT quote from Berzelius’s View of the Progress and present State of Avimal 
Chemistry. P, 103. 108, 
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some flakes fell, leaving the liquor nearly transparent and colour- 
less. Acetic acid produced no coagulation, and this acid, more- 
over, prevented its coagulation by heat; hence it contained 
albumen. Mturiate of barytes produced a very copious white 
precipitate. . 

From experiments, which it would be unnecessary to detail here, 
it was found that 1000 parts contained 
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The principles soluble in alcohol. were of a brown colour, and 
seemed to consist in part of the lactates, &c., as usual ; but chiefly 
of a peculiar substance quite different from every other that I had 
examined, and which has a considerable resemblance in its sensible 
properties to the external brown parts of roasted veal. 

My want of leisure prevented me from examining this. fluid 
more particularly, It may not, however, be improper to observe, 
that the liquor amnii described by Vauquelin and. Buniva differed 
very considerably from the above in its sensible qualities, as well as 
in its chemical ones. This dissimilarity probably arose from. the 
different circumstances under which it was obtained, theirs, most 
likely, having been procured at the full period of gestation. . These 
chemists, however, describe a principle obtained by them, soluble 
in aleohol, and having peculiar properties, which, though it. ap- 
peared to resemble in some respects that above mentioned, differed 
from it in others. See Ann. de Chim. N° 99. Johnson’s Animal 
Chemistry, vol. i. p. 274. Dr. Thomson’s System of. Chemistry, 
vol v. 


ArrIcLeE III. 


On the colouring Matter, or Ink, ejected by the Cuttle Fishe 
. By Dr. Prout. 


Tue substance, of which an account is given below, was -sent 
me in the original cyst in a perfectly dry state. The following 
were its properties. . 

It was hard and brittle. Fracture imperfectly conchoidal, 
When solid, of a brownish black colour, and exhibiting a slight 
pavonine lustre, on exposure to a strong light. Inwa state of 
powder, of a beautiful velvet black. No smell. Taste rather 
' saltish. Sp, gr. in powder, 1°640. 
A. 25 grains were digested in distilled water, and allowed to 
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subside in it spontaneously, which took nearly a week to effect, so 
very slow was the process. This aqueous solution was brownish. 
it was divided into three equal parts, two of which were spent in 
ascertaining the effects of the following agents. 

1, 2, a. Heat. This produced no apparent change. 

b. Muriatic acid with heat. No apparent change. 

c. Acetic acid produced a faint opacity not increased by 
heat. Prussiate of potash added to this solution pro- 
duced no precipitate. 

d. Oxymuriate of mercury produced a yery faint preci- 
pitate after some time. 

e. Subacetate of lead, no precipitate. 

Jf. Nitrate of lead, slight brown flaky precipitate. 

g. Infusion of galls, no precipitate. 

Hence it contained no albuminous matter ; but a small portion 
only of a principle analogous to mucus. 

3. The remaining portion was evaporated to dryness in a glass 
eapsule. It left a residuum, which, when strongly dried, weighed 
"25 grs. Distilled water was poured on this residuum, which took 
up some neutral saline matter which proved to be a muriate, with 
a little sulphate, most probably of soda, though the quantity was 
so small that I could not pretend to determine this. ‘hese saline 
matters weighed about C*18 gr. The rest was animal matter, ap- 
parently analogous, as before observed, to mucus, and probably 
derived from the membrane being the cyst in which it was con- 

“tained. Now as *2 :°18 :: 100: 2°16 parts of these salts in 100 
parts; and as 23 : *7 :: 100: ‘84 parts of animal matter in ditto. 

B. Diluted muriatic acid was now poured on the black matter, 
and digested with it for some time. ‘To this dilute acid, which 
was perfectly transparent and colourless, was added pure am- 
monia. This occasioned no precipitate. Neutral carbonate of 
ammonia was now added, which produced a very copious white 
precipitate. This was carbonate of lime. It weighed 2°6 grains. 
Now 26 x 4 = 10°4 parts per cent. 

C. To the above solution was next added phosphate of soda. 
This occasioned a very copious precipitate of the triple phosphate 
of magnesia and ammonia. It weighed 6 grains = 24 per cent. 
Now this contained 3°3* of magnesia, which combined with 3°7 of 
carbonic acid, formed 7 of carbonate of magnesia. 


* This is founded upon the supposition that the triple sulphate of magnesia and 
ammonia is composed of one atom of phosphate of magnesia, one atom of phos- 
phate of ammonia, and five atoms of water. Such a supposition will constitute 
100 parts of this triple phospbate, according to Dr, Wollaston’s scale, at about 
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Now, according to Fourcrey, itis composed of equal weights of cach, whicl 
comes very near the above. 
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D. The black residuum was now carefully dried and weighed, 

in order to constitute a check tothe above. Its weight was 19-5 
‘grains = 78 per cent., indicating a loss of 1-60 in the above- 

mentioned processes. ‘Fhis I considered as the pure colouring 
principle. It was of a fine full black colour, and possessed the 
shining appearance of powdered charcoal. It was insoluble in the 
muriatic and sulphuric acids, even when assisted by heat.- Also in 
the acetic. Concentrated nitric acid acted on it readily, and with 
considerable energy, abundance of red fumes being emitted; and 
at length a partial solution, being formed of a very deep reddish 
brown colour. A solution of pure potash added to this solution 
produced no precipitate; but a solution of the subcarbonate of 
potash produced a slight one. A solution of caustic potash, assisted 
by heat, likewise effected a partial solution of this substance. Also 
caustic ammonia in a slighter degree. The colour of these solu- 
tions was of a deeper brown than that in nitricacid. The muriatic 
and sulphuric acids produced a slight precipitate when added to 
this alkaline solution, but not the nitric acid. 

It burnt, without melting, with considerable difficulty, emitting 
the usual smell of burning animal matters, somewhat modified by 
a fishy odour. It left a very minute portion of reddish ashes, 
which proved to be a mixture of red oxide of iron, lime, and 
magnesia, the quantities in the order mentioned, that of the oxide 
of iron being greatest. Hence 100 parts of this substance contained 
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The carbonates of magnesia and lime, from their being so 
readily extracted almost entirely by the muriatic acid, appear to 
have been in a state of mechanical mixture only in this substance. 
The iron undoubtedly formed a component part of it, as it does in 
the colouring matter of the blood. The quantity I possessed was 
too smal] to enable me to make the investigation so complete as 
could be wished; though, from what has been said, it will appear 
to be chiefly characterized by its negative properties. 

Mr. G. Kemp* has wnade some experiments on this substance in 
its recent state. He appears to have considered it as consisting of, 
or at least containing, albumen ; but apparently without any very 
good reason. It appears to me, that all the effects of coagulation, 
precipitation by alcohol, mineral acids, metalline solutions, &e., 


* Nich, Journal, vol, xxxiv. p, 34. 
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described by him, did not depend upon albumen, but upon a spe- 
cies of mucus, which, probably, had he tried it, would as readily 
have been precipitated by acetic acid and heat, as by any of the 
mineral acids.. If albumen had really existed in it, I see no reason 


why | should not have met with, at least, traces of it in the aqueous . 


solution, (A) since it is well known that albumen may be dried at 
a low temperature, without injuring its properties of dissolving in 
water, or, as far as I know, any of its properties.* I cannot say, 
indeed, how the specimen I obtained was dried; but it had the 
appearance of having been dried spontaneously by simple exposure 
to the air. The properties of the colouring matter, as described 
by Mr. Kemp, do not differ materially from those above described. 

After all, however, it would be desirable to examine this sub- 
stance in its recent state, as it appears to have undergone some 
changes in drying 

This substance, from the length of time which it takes to subside 
in water, appears admirably contrived for the purpose of concealing 
the animal from his enemies, &c. A property also which, added 
to the permanent nature of its colour, must, as Mr. Kemp ob- 
serves, render it valuable as an ink, or water colour, 


Articte IV. ee 


Refutation of Mr. Walker’s Ciaim to the Discovery of the Uses of 
the Cerebellum: with further Observations on Respiration. By 
Dr. Cross. 

(To Dr. Thomson.) 
SIR, Glasgow, April 8, 1815. 
In the 27th number of your Annals of Philosophy there appeared 
a letter from one Dr. Leach, in which it is peremptorily asserted 


that Gall and Spurzheim have anticipated me in the discovery of - 


the function of the cerebellum, and of the structure of the * spinal 
gnass of nerves,” 


* ZT may observe in addition to the above, that as far as my observation ex- 
tends, albumen, such as it exists in the blood, is not found as a product of secre- 
tion, either by a mucous membrane, or glandular apparatus. Y am aware that 
many substances have been called albumen by different chemists, which, as 
Berzelius first showed, were not entitled to the name; as for example, the 
mucus of the gall bladder, which appears to possess many of its properties, But 
this is precipitated by acetic acid, even without heat, It cannot therefore be 
elbumen, since it is well known that a solution of albumen in acetic acid may be 
boiled without coagulation, and that prussiate of potash precipitates it from this 
state of solution, as was first shown, I believe, by the above mentioned excellent 
chemist, Ammonia also precipita‘es albumen from its solution ih acetic acid; 
but this has the disadvantage of re-dissolving the precipitate, if added in excess, 
Tience acetic acid and prussiate of potash may perhaps be considered as the best 
tests of albumen at present known, The phosphoric acids, also, and, I believe, 
yust of the other vegetable acids, like the acetic, do not coagulate alpumen, 


1815.] Discovery of the Uses of the Cerebellum. 42) 


In the 28th number, Mr. Alexander Walker comes forward, 
strikes Dr. Leach off the field by giving a flat denial to his most 
unfounded assertion, and thrusts in a claim for himself to the dis- 
covery. Mr. Walker, in quoting from my letter, begins at the 
middle of a sentence, and thus makes me appear to deduce a con- 
clusion from most insufficient data. Moreover, he merely quotes 
my first conjectures on the subject without giving the smallest hint 
of the decisive experiments to which they led. Genuine philosophy 
ought to expand the breast with candour. 

I never before saw Mr, Walker’s speculations on the neryous 
system, or knew that they existed. Had I seen the third volume of 
the Archives before I wrote to you, I would not certainly have 
claimed the discovery of the quadyipartition of the spinal marrow. 
This discovery, although quite original on my part, belongs, from 
priority of publication, to Mr. Walker. Mr. Walker, however, 
has not anticipated me with respect to the sacral termination of the 
spinal marrow, I am the first, so far as my reading has gone, to 
lift off the cauda equina, and show the marrow terminating at the 
sacrum ina sharp point like the quill of a porcupine. This disco- 
very rather militates against the old doctrine that the spinal marrow 
is just a bundle of nerves proceeding to and from the brain, which 
doctrine Mr. Walker has adopted. “ The spinal marrow,” he 
asserts, ** serves no other purpose than a nerve would have done in 
the same situation, although from its being protected by the canal 
of the vertebra, and the productions of the cerebral membranes, it 
requires not the strong and more close investments which the nerves 
possess in order to protect them in their passage among moving 
organs.” (Archives, vol. ili. p. 142.) J, on the contrary, view 
the cerebrum, cerebellum, and spinal marrow, down to the very 
point of this porcupine,extremity, as one continuous organ, which 
may be styled the animal brain, while the cauda equina, and all the 
other animal nerves, are merely derivative. 

Ido not know what. Mr. Walker means) by quoting from the 
Archives about the cerebellum. His hypothesis regarding the cere- 
bellum is, that it is the organ of volition;,and he arrived at this 
same hypothesis by the following logical ratiocination. Because the 
situation of the cerebellum is opposite to thei situation of the face, 
therefore the function of the cerebellum must be opposite to the 
function of the face s,and it being an understood maxim in physio- 
logy that sensation is just directly opposite to uolition, and as sensa- 
tion resides in the face, so volition must reside in the cerebellum. 
This doetrive is said to be corroborated by this sapient consideration, 
** that as the organs of sense and the cerebellum» are thé /i'st and 
the last poytions of the nervous system, so sensation and volition.are 
the first and the Jast of its. functions.’ Although here the onus 

andi lies. with Mr. Walker, yet, to put this absurd and ground- 

ss hypothesis at rest, | may mention that volition ranks‘among-the 
faculties of mind, whose, organ is the cerebrumy; and that aflections 
of the cerebrum, while the cerebellum remains sound, produce 
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palsy, which I humbly submit is just a loss of volition. Mr. 
Walker’s rude indigested hypothesis regarding the cerebellum must 
therefore fall to the ground. There is not one word from him 
about the cerebellum supplying the face with nervous energy. On 
the contrary, he makes out a direct opposition between the face and 
cerebellum. Had Mr. Walker, in his loose, dasbing, conjectural 
way, thrown out a hint that perhaps the face might derive its 
nervous supply from the cerebellum, yet he would have had no 
claim to the discovery; for a discovery is not made until some kind 
of proof has been adduced; but it happens unfortunately for Mr. 
Walker that there is not even the smallest hint, from the beginning 
to the end of his tract, that could at all lead in the smallest degree 
towards the discovery. On the contrary, Mr. Walker has kept his 
face right away from the true direction, and looks earnestly down 
through the foramen magnum after the posterior columns of the 
spinal marrow as far as his eye canreach, Mr. Walker’s volition is 
just about as far from the function of the cerebellum as Dr. Gall’s 
amativeness. 

My letter to you does not announce that I intend to make these 
discoveries the subject of my promised work. My announced 
subject is physiology and physiognomy, in which there are yet vast 
regions of terra incognita. 

Notwithstanding the grand eulogy bestowed by Mr. Walker upon 
Dr. Spurzheim’s work, I cannot help viewing it, with the exception 
of a little anatomical discovery, as a most fanciful production. The 
alchemists, as a friend of mine lately remarked when talking on 
this very subject, did actually improve the science of chemistry, 
although they have never yet found out the philosopher’s stone. But 
enough on this subject at present, as | intend to take a future oppor- 
tunity of making a few critical remarks on the Gallian doctrine. 

In order to render this letter more worthy of insertion, allow me 
to say a little in amplification of the theory of respiration broached 
in my former letter. Of the three fundamental functions, respira- 
tion, nutrition, and propagation, only two, respiration and nutri- 
tion, are immediately connected with the life of the individual. The 
third is prospectively concerned with the continuation of the species, 
and indeed is not evolved till an advanced period of life. 

What becomes of the food which is swallowed? Some. goes to 
the growth of the body in youth, some in certain constitutions to 
obesity ; some passes off in alvine, urinary, and cutaneous excre- 
tions, in cerumen, snot, &c; but all these excretions, with the 
largest allowance, do not nearly balance the quantity of food de- 
voured. When it is moreover considered that some animals do not 
grow at all from birth till death ; that all animals during a great part 
of life do not grow; that many great eaters never become fat; that 
in a state of health the excretions are trifling, and-consist' more of 
noxious than of nutritive materials, and that végetables| which 
absorb such an immense quantity of sap have no alviné, urinary, ot 
such other excretion whatever, the inguirer becomes quite dissa- 
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tisfied, and looks about for some more important function upon 
which the great quantity of chyle absorbed may be expended: 
Physiologists have traced the food through the alimentary tube and 
lacteal vessels into the subclavean vein; the chyle having got fairly 
into the circulation, is hurried, along with the blood and lymph 
returning from all parts of the body, to the lungs. All the blood, 
and all the chyle, and all the lymph, must perform the pulmonary 
circulation before they be admitted into the great systemic circula- 
tion. Now let us attend to what takes place'in the lungs. According - 
to your own calculation, as stated in the 737th page of the 5th vol. 
of your System of Chemistry, Sd edit. there are thrown out of the 
lungs by ordinary respiration in 24 hours no less than 40-000 cubic 
inches of carbonic acid, a quantity which contains about 2 Ib. 
avoirdupois of solid carbon. Whence is this carbon derived? The 
food is the only source from whence such a supply of carbon can be 
derived ; while the blood is at once the grand reservoir of carbon to 
the lungs, and the vehicle of vitality to the body. By this conjoint 
view of respiration and nutrition, two mysteries are cleared up at 
once—the source of the carbon, and the primary purpose of the 
food. The life of man has often been poetically compared to the 
., burning of a fire, taper, &c. This poetical turns out a scientific 
analogy. As long as there is a supply of fuel, and a free admission 
of air, the animal fire continues to burn; the carbon of the fuel 
combining with the osygen of the atmosphere, and forming car- 
bonic acid. Whenever the supply of fuel, or of atmospheric air, is 
interrupted, the fire declines ; if the interruption is momentary, the 
fuel may rekindle ; if the interruption has been too long, the fire 
goes out for ever. ‘Thus we see that respiration is the great primary 
function for whose sake digestion was instituted; while all the ex- 
cretions, like the ash-pits of a furnace, are things of merely 
secondary moment in the animal economy. ‘To ensure a supply to 
respiration, carbon has been made the great substratum of vegetable 
and animal fabric—the chemical skeleton; so that when chyle is 
deficient, the very substance of the body is carried off to the lungs, 
and sacrificed on the shrine of respiration. No living organized 
body, from the primitive germ up to the adult stature, from the 
microscopic avimalcule up to the whale, from the rudest lichen up 
to man, has ever been seen without organs of respiration. The 
cotyledons of vegetable seed must emit carbonic acid gas ere the 
radicle begins to send down its fibres into the earth; and if these 
cotyledons cease their respiration, and fail to become seminal leaves 
before the plumula rises and spreads its foliage to the heavens, the 
plant dies. If the pores of a fecund egg are stopped up, the hen 
may hatch upon it while she has heat in her body without bringing 
forth the chick. Nor does the chick, after it is fully formed, delay 
a moment to drive its bill through the shell for the free admission of 
air. The embryo, ere it begins to evolve, is connected to the uterus 
by means of a placenta as an intermediate agent between the foetus 
aud the maternal lungs; aod whenever the function of the placenta 
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and the feetal circulation cease, that moment do the thorax and 
diaphragm commence operation ; and if the placental function 
ceases for but a few minutes, before the mouth or nostrils get into 
atmospheric air, the child is irretrievably gone. That thorax and 
that diaphragm, having once begun, must continue their motion till 
death. The first sign of death is the disappearance of respiration ; 
and the first sign of recovery from asphyxia is a renewal of respira- 
tion. It is not until God breathes into the nostrils the breath of life 
that man becomes a living creature ; and no sooner does the breath 
cease, than man becomes a mere lump of organized clay. 

Upon this view of respiration and nutrition, and upon the reci+ 
procity of their functions, or rather upon the subordination of nutri- 
tion to respiration, I have formed a new theory of diseases, and more 
rational and successful methods of cure. To enter upon this subject 
would be encroaching in kind, as well as quantity, on your Journal. 
That purgation is a cure for melancholia and mania, | in the mean 
time take this opportunity of announcing ; both to secure to myself 
the discovery, and the sooner to remove the most afflicting and the 
most horrible of all the sufferings of humanity. The rationale and 
eases shall be brought forward in detail elsewhere. I expect shortly 
to see many who had recommended or administered a few doses of 
physic to these diseases start forth as claimants of this discovery. 

I remain, very respectfully, Sir, 
Your most obedient servant, 
Joun Cross, 


ArTICLE V. 


Experiments showing that in Hepatitis the Urine contains no Urea, 
By Mr. C. B. Rose. 


(To Dr. Thomson.) 
SIR, Eye, April 6, 1815, 

Permir me, through the medium of your Annals, to transmit 
to its chemical and medical readers the knowledge of the absence of 
urea from urine not being confined to the urine of diabetes only; 
for, while examining the urine of a girl labouring under a chronic 
inflammation of the liver, I could discover no trace of urea: 
indeed, its absence was as complete as in cases of diabetes mellitus 5 
and I have ascertained this to be the case by a repetition of my 
experiments on the urine in several cases of acute as well as chronic 
inflammations of the liver. The urine operated upon in acute 
hepatitis was rather high coloured; in the chronic disease, it was 
pale; its odour not so urinous; its specific gravity less than that of 
healthy urine ; and consequently left a smaller quantity of extract 
when evaporated. . 

Whether the above state.of the urine is dependant on the 
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dyspeptic stomach from hepatitis only, or on every case of dys- 
pepsia, I have not yet satisfied myself; but I intend pursuing the 
subject with that view. 

Unavoidably drawn by this discovery to turn my thoughts on the 
nature of secretion and digestion, I have dared to indulge in specu+ 
lative ideas. That there subsists a great connexion between the 
stomach and the kidneys, not merely sympathetic, and that the 
state of the urine depends very much upon the state of the digestive 
organs, has long been observed; but that there existed this decided 
concatenation between the liver, stomach, and kidneys, was not, I 
think, before known. As this concatenation is demonstrated by the 
above circumstance, is it not probable that the kidneys have a 
similar consent of action with all the chylopoetic viscera? And is 
it too sweeping a conclusion to draw, from our present knowledge 
of secretion and digestion, if we say that it is probable in diabetes 
mellitus the saccharine quality of the urine is dependent on the 
morbid action of the stomach, and the absence of urea from the 
urine on a deranged state of the hepatie function? Or to suggest 
the probability that some one or other of the proximate elements of 
the urine is lost, or a new one added, by a morbid action of one of 
the chylopoetic organs? For instance, what change in the urine 
may aschirrhous pancreas produce? These inferences must not be 
tolerated until more data are produced ; nor should J have hazarded 
either of them, had I not some reason to believe, from the exami- 
nation of the urine of two dyspeptic patients, that the want of urea 
is observed in cases of hepatitis only. 

Might not the want of urea in the urine of persons attacked with 
hydrocephalus, be a diagnostic mark between hydrocephalus idiopa- 
thicus, and hydrocephalus from altered function of the liver? 

It is, I trust, the general opinion of the physiologists of the 
present day that the kidneys are not merely separating but secreting 
organs: and the absence of urea in hepatitis 1 consider as an addi- 
tional fact in support of the latter opinion; for if that state of the 
stomach consequent on a morbid action of the hepatitic system is 
productive of a want of urea in the urine; and if urea has never 
been found in the blood (which it never has); must we not infer 
that its elements are the products of digestion; that they, ina 
peculiar state of combination, are presented to the crypte of the 
kidneys, where it is presumed the secretory power resides, and there 
recombined. I have communicated this fact, and my reflections on 
it, to you, in its unexplored:state, merely with the view to excite 
an inquiry into, and an examination of the subject, by persons far 
more equal to the task than myself, 

_ You may. insert, the following also, if you think it worth notice. 
Perhaps to those of your medical readers who are but little versed in 
chemical analysis, and, not) furnished with any chemical apparatus, 
and yet would be desirous of examining the urine in hepatitis, not 
only with the intent to prosdeute the above inquiry, but also to assist 
in establishing the diagnosis of that disease, a bricf relation of the 
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method I have followed in my experiments, and a description of 
the apparatus I have invented to operate with, may not be unac- 
ceptable. 

Dr. Henry, in the first number of the Annals of Philosophy, 
after having related some experiments on the urine discharged im 
diabetes mellitus, in which he employed the nitric acid with the 
extract as a test of urea, says, “ There is one property, however, 
of this substance, originally pointed out by Foureroy and Vau- 
quelin, which enables us to detect urea, even when present in such 
minute quantities as to escape discovery by nitric acid. Amidst the 
great variety of animal products, this appears to be the only one 
which is decomposed, when in a state of solution, by the tempera~ 
ture of boiling water. At this low degree of heat its elements, held 
together by a balance of affinities which is easily disturbed, arrange 
themselves in a new order; ammonia and carbonic acid are gene-~ 
rated; and carbonate of ammonia is composed, equivalent in 
weight to about two-thirds that of the urea. It is in the fluid, there- 
fore, condensed during the evaporation of diabetic urine, that we 
are to look for traces of the existence of urea; and in this fluid I 
have invariably found a sufficient quantity of carbonate of ammonia 
to restore the colour of reddened litmus paper, and to precipitate 
muriate of lime.’ In my search for urea 1 have generally chosen 
this method by distilling the urine, and applying the tests to the 
condensed fluid, in preference to the more tedious process of evapo- 
ration for the extract, &c. In Dr. Henry’s paper, (dnnals of Phi- 
losophy, No. 1.) and in his Elements of Experimental Chemistry, 
may be found information sufficient to enable any one to accomplish 
the examination of urine for the above purpose with the necessary 
precision. 

Having collected the condensed fluid, I put some of it into a 
wine-glass, to which | add some solutio muriatis calcis ; if a preci- 
pitate subside, I drop some acidum muriaticum into the liquid, 
which, from its greater specific gravity, passes to the bottom of the 
lass, comes in contact with the precipitate, and a brisk effer- 
vescence follows, the decisive test of the existence of urea in the 
urine. 

Not being provided with retorts, &c. the follewing apparatus is 
what I have constructed to effect the distillation of the urine, and it 
answers the purpose extremely well. My retort is a Florence oils 
flask ; to which, by means of a perforated cork, | adapt a barometer 
tube, which has a small part at the end next the flask, bent to rather 
an acute angle, and at the other end a portion sufficiently long that 
it may reach nearly to the bottom of the receiver, bent to nearly a 
right angle, so that when the opposite ends are placed in their 
respectives places the tube lies in an inclined plane. By means of 
a leather collar fastened to the top of a jar, I fix in it a wide 
mouthed bottle for a receiver. The lower end of the tube passes 
into this, through a perforated cork, and a small short tube is passed 
into the receiver to admit of the exit of air. his cork should be 
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luted into the bottle; perhaps putty is the best lute. The jar is 
filled with cold water as a refrigerator ; but the principal agent in 
condensing the vapour is a glass syphon (and so efficient is it, that 
the vondensed vapour falls guttatim into the receiver). It is placed 
so as to convey cold water on to the tube which connects the retort 
with the receiver, and this, trickling along it, is received by a large 
bason, in which the jar and bottle stand. ‘The tube may be luted 
to the flask and bottle witha stiff dough of flour and water. If the 
lute is not carefully, and in sufficient quantity, applied around the 
tube where it passes into the cork of the receiver, the water from 
the syphon will wash it away, and into the receiver, making the 
liquid cloudy, and oblige you to repeat the process. The longer 
the tube is to convey the vapour, and the larger its calibre, the 
better it is for your purpose. The calibre of the syphon may be 
between a twelfth and a sixteenth of an inch in diameter. These 
tubes may be bent in any form, with the assistance of a Jamp and 
blow-pipe, or a blacksmith’s fire. Fearful that my description of 
the still which I have been in the habit of using is not sufficiently 
clear to enable any body to construct one by it, I have subjoined 
a rough sketch of it as it appears when in use. The readiness with 
which its materials may be had, the ease with which it may be 
constructed, and the convenience of sucha simple apparatus to the 
juvenile experimentalist, are things which I hope will in some 
measure repay you for giving the above tedious description, and the 
following sketch, a place, which might have been occupied by 
something of more importance. 
Iremain, Sir, yours most respectfully, 
C. B. Rosr. 
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a, the Florence oil-flask ; 1, the bottle, as the receiver; ¢, the 
jar in which the bottle is fixed; d, the barometer tube to convey 
‘the vapour; ¢, the jug of cold water; f, the glass syphon; g, the 
bacon in which the jar stands. 
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ArticLe VI. 
Reply to Mr. Phillips’s Animadversions. By Mr. Hume. 


(Io Dr. Thomson.) 
SIR, 

Ws5En your correspondent, Mr. Phillips, shall have finished his 
eonsultation with Klaproth’s Essays he will find me ready to 
proceed in my reply. Mr. Phillips has practised the art of garbling 
most dexterously in his last letter to you, it is therefore incumbent 
on him, in order to satisfy your readers at least, that he turn once 
more to the Analytical Essays, and read and explain many pas- 
sages which are more immediately connected with the subject. 

If Mr. Phillips be unwilling to perform the task, or ashamed to 
admit the truth, J shall mention a few of the items to which I re- 
fer, as proofs that Mr. Klaproth never applied nitrate of silver as a 
test for arsenic, and that he never, on any occasion, combined it 
with the oxide of arsenic, where alone it is so eminently useful; 
for I never heard of a single instance where the acid of arsenic had 
been exhibited as a poison from sinister motives. But I shall not 
take up your time and space further than to offer the following 
references to Mr, Klaproth’s work. 

Vol. i. p. 566. “ Both the solutions of the arsenical oxide in 
water showed exactly the same appearances which are exhibited by 
any other aqueous solution of arsenic.” Here is an example, where 
Mr. Phillips must acknowledge there can be no quibbling about 
the author’s acquaintance with the superior efficacy of silver, for 
none was used. Mr. Klaproth then proceeds. ‘ By combination 
with lime-water, they (the two solutions) yielded arseniate of lime : 
with sulphuret of ammonia, yellow sulphuret of arsenic (orpiment) : 
and the green pigment of Scheele, with ammoniacal oxide of copper.” 

If the English translation here be correct, I may remark, that 
arseniate of lime and the green pigment of Scheele are incom- 
patible products from a solution of white oxide of arsenic in water ; 
an arseniate of lime must require the acid of arsenic, and Scheele’s 
precipitate certainly is composed with copper and the white oxide 
or arsenious acid.* 

In every case where great exactness was required to detect and 
appreciate the quantity of arsenic, I do not perceive that Klaproth 
ever applied silver as a test. Thus, p. 140, vol. i. no silver test was 
used, although at p. 142, “ a weak arsenical smell was perceived.” 
He speaks of “ aslight trace of arsenic ;” and some of it combined 
with the copper, and some with the iron.” Page 158, “ The mu- 
riate of silver emitted some arsenical vapours.” Page 160. “ It is 
then evident that. this ore consists of silver, iron, arsenic, and 
antimony.” In the same place he notices “ arseniated iron.” 
Page 526. “ A grey-yellow sublimate” and “a faint odour of 


* The English translation is inaccurate. The’ words uséd by Klaproth are 
arsenikalische kalkerde,—T, 
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‘arsenic was perceived ;” yet this article is not included in the list 
of component parts. Page 548. The solution of variegated cop- 
per-ore in nitric acid “ was tried by the proper re- agents for silver, 
jead, zine, arsenic, &c.” Here lam anxious to knew wliat re- 
agent or test Mr. Klaproth took for the arsenic, for, a more suit- 
able and altogether palpable case for exercising the silver test’ does 
mot occur in either volume. Page 567. ** One grain of sublimed 


arsenic” is mentioned ; ‘‘ the arsenic escaped in vapours ;”,—“ the © 


cobalt (after calcination with charcoal) was not yet entirely de- 
‘prived of all portion of arsenic.” In this case, 1 must observe, 
arsenic seems to have been deposited in place of being dissolved in 
the nitric acid. Indeed the whole of this essay, the analysis of 
the white cobalt-ore, offers many opportunities which admit of the 
silver test; yet it was never employed, certainly from no’ other 
cause than that the author was not aware of the value of the’ silver 
as a test, and this appears so evident through the whole of the 
two volumes as to admit of no contradiction. 

In the second volume,’ page 150, the nitric acid is used to dis- 
‘solve the olive copper-ore, and the acetate of lead is preferred to 
collect and separate the whole of the arsenite acid; and this pre- 
cedes the next step the author takes, which Mr. Phillips, to serve 
his own purposes, has separated from the whole process of Mr. Kla- 
proth, viz. merely to regenerate what the author supposed to be 
the native compound, the arseniate of silver, described in the first 
volume, page 125: and this was evidently done to prove that the 
arseniate of lead contained no sulphate of lead, and that the 
arsenic found in the ore is in the state of an acid. I need not say 
that such conclusion must be very uncertain in all cases where an 
ore has been subjected to the action of miric acid. At page 153, 
the author states that “ not only the crude ore itself, but also the 
precipitate ubtained from its nitric solution by means of acetated 
lead, when reduced by the blow-pipe upon charcoal, give out a 
vapour, which, by its garlic smell, sufficiently shows to be arse- 
nical :” query, the metal or oxide of arsenic? The last example 
which Mr. Klaproth gives us in his very excellent and most valuable 
essays, in which the arsenic is found, is in the pharmacolite, 
Here it will be seen that, after all the author’s experience, incleding 
that analysis quoted by Mr. Phillips, he fixes upon the acetate of 
lead alone for detecting, separating, and ascertaining the arsenic 
acid; not a word, or the slightest allusion to a silver test; nor is 
there a single syllable, or the most trifling hint from Mr. Klaproth, 
in any part of his work, to induce an operator to prefer silver to 
lead as a test for white arsenic. 

It is with much diffidence and hesitation that I offer any 
observation on the works of such a celebrated master as Kila- 


proth. It appears, however, that on many occasions the true. 


state in which the arsenic previously existed in the oré was 
not completely demonstrated by subsequent experiments; for, 
by employing nitric acid in almost every instance, the metal 
became acidified, and, consequently, its primitive and more 
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simple form entirely changed. I have occasionally analyzed many 
minerals in which arsenic made a prominent ingredient, and 
these were first treated by the following process, which I found to 
be very successful as a preliminary operation. I] boiled the pul- 
verized ore in a solution of subcarbonate of potash, and when the 
solution was filtrated and allowed to cool, a sufficient quantity of 
acetic acid was added to saturate the solution. In all these examples 
I never discovered any sign of arsenic acid; for, on presenting a 
piece of dry nitrate of silver (lunar caustic) to the surface of the 
solution, invariably procured a bright yed/ow, and not a red or 
brick-coloured precipitate. This method, as far as I can learn, has 
not been practised by any other person, I may therefore take this 
occasion to claim it as peculiarly my own. I have had no oppor- 
tunity to analyze the red arseniate of silver, or any other arseniate, 
but I have little doubt that, if such a compound be submitted to the 
same process, the result will be equally satisfactory, and that a brick- 
red coloured precipitate would confirm my anticipation of one com- 
ponent part of such a mineral substance being the acid of arsenic. 

In regard to the nitrate of barytes, that its solution is immiscible 
with nitric acid, and that the method employed by many chemists, 
before my paper was published, namely, to purify the nitric acid 
by adding the solution of this salt, is absurd and ineffectual, I re- 
peat, that all I have said on that subject will defy Mr. Phillips’s best 
efforts. Dr. Duncan, jun. has read my papers, and evidently draws 
a very different inference from my communication, and this Mr. 
Phillips may see in the “ Edinburgh new Dispensatory ;” it there- 
fore remains with Mr. Phillips himself to explain what M. Bouillon 
Lagrange and Dr, Swediaur mean by acide nitrique. Before I 
close this letter, allow me to observe, that the word larytic is 
omitted by Mr. Phillips in the quotation from me, in one part of 
his last letter ; and I may here add, that, to serve his own cause, 
he made a material and very gross omission of this kind, in 
his observations respecting the compound extract of colocynth, in 
what has been termed his acute work upon the pharmacopeeia, 
where he confounds proof spirit with the tincture expressed from 
the colocynth, which must be charged with vegetable mucilage 
and other principles, and therefore it can no longer be considered 
as a proof spirit. 

I am truly sorry, Sir, to have occupied your Journal by such an 
unprofitable subject, I trust, however, that the present communi- 
cation will be not altogether uninteresting to your readers. The 
only apology I can make is founded upon the very illiberal, and, f 
may add, unfriendly language in the latter part of Mr. Phillips's 
first letter, which is evidently written with a view to injure my 
character. Iremain, Sir, your very obedient seryant, 

Long Acre, April 12, 1815. Jos. Hume. 


[The editor hopes that neither of the gentlemen concerned will 
continue this dispute any longer, as it is evidently fast sinking iuto 


personal invective.} 
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Artic.e VII. 


Remarks on the Phenomena of Galvanism. 


In the present fluctuating state of galvanic theories, when such 
a variety of opinions are offered for our consideration ; it may fairly 
be concluded that every hypothesis will be noticed in proportion to 
its plausibility. I shall therefore endeavour to place the subject in a 
different point of view from any yet published ; after having made a 
few remarks on several opinions that have been brought forward to 
account for the various galvanic phenomena. 

When Volta offered bis simple, yet ingenious, electrical theory, 
to illustrate the effects of the galvanic pile, or battery, it appeared 
tolerably satisfactory : but as galvanic facts became more numerous, 
and exhibited such a novelty of character and principles, the views 
of this eminent philosopher were too circumscribed to embrace the 
great number of results that were brought to light by the rapid 
advance of this branch of philosophy. Although the opinions of 
Volta were too circumscribed to keep pace with the discoveries in 
Eivecien, still they were too ingenious to remain unnoticed, and 
therefore have been remodelled by several philosophers in this 
country, as well asin other parts of Kurope. In these alterations 
the ideas of Volta have been generally retained, as far as respects the 
electrical character of the galvanic fluid; but some writers have 
differed from him, by supposing that the galvanic fluid is brought 
into action by the chemical agency of the acid, or saline solution, 
used in the pile or battery, and not merely by the contact of dissi- 
milar metals, as Volta had supposed ; consequently they have been 
obliged to ascribe different laws to this fluid from those which were 
maintained by that philosopher. . 

In pursuing the subject of galvanism, it is extremely difficult to 
follow the many peculiar laws of action that this electrical view of 
the science enjoins, and still more difficult to reconcile all the gal- 
vanic results to those principles. 

To any one well acquainted with the laws of electricity, it must 
appear very improbable that the negative and positive, or resinous 
and vitreous, state of the opposite wires of a battery, on which the 
most interesting phenomena are said to depend, can be obtained 
when they are placed in a solution that is a conducting medium : 
aud that these phenomena, which are supposed to depend on the 
contrary electrical states of the wires, should become more powerful 
as the conducting power of this medium is increased; is a result 
that cannot be reconciled to any well known electrical principle. 
By considering the galvanic phenomena agreeably to the popular 
theories,of electricity, we must infer that many resulis depend on 
laws the very reverse of simplicity ; for according to Dr. Franklin’s 
hypothesis, we must suppose when the battery is in action that there 
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is a redundancy at one end, and a deficiency, or less than the 
natural quantity of this fluid, at the opposite end of the galvanic 
arrangement ; and we are likewise required by the same authority to 
believe, that the individual particles of this fluid are violently re- 
pulsive of themselves; and yet,-with this repulsion towards each 
other, they crowd and condense themselves at one end of the battery, 
although every part of this galvanic combination is a conducting 
medium. The other popular electrical theory admits of two distinct 
fluids, the particles of which are supposed to be strongly repulsive 
of those of their own kind; but -at the same time are violently 
attractive of the particles of the contrary fluid. 

In the application of this theory, to illustrate the action of the 
voltaic battery, we are led to believe that the electricities of the 
battery are separated, that the particles of the vitreous fluid are 
collected at one, and the particles of the resinous fluid are collected 
at the opposite, end of the battery, Therefore if we follow the 
changes that must take place according to this theory, they will 
appear truly extraordinary ; for these contrary fluids, which are 
supposed to have so great an attraction for their opposite kind, must 
have passed each other in their progress from one part of the battery 
to the other, and have collected in great quantities at the contrary 
ends, although the particles of each fluid thus collected are 
Violently repulsive of themselves, LA 

The above results, agreeably to this theory, take place in the 
battery while every part is a conducting medium, which, according 
to all the well-known laws of electricity, would counteract any such 
unnatural accumulation. These, as well as other complicated diffi- 
culties, must have been evident to every one who has paid attention 
to electrical theories ; and several writers have substituted a phraseo- 
logy that gives a more specious illustration to certain results, but at 
the same time involves the whole subject in greater obscurity; for 
an attempt has been made to explain some of the most interesting 
effects in galvanism, by what are termed “‘ electrical energies,” 
without supposing the existence or action of any distinct galvanic or 
electric matter. 

This vague and general notion may give a plausible solution to 
the transfer of small bodies through a fluid medium, by supposing 
that the electrical character of the wires from the battery influences 
and gives a similar character to the particles of the fluid medium 
that come in contact with them, and that these portions of the 
medium influence or give a corresponding electrical character to 
their adjoining particles. That this communicating principle of the 
electrical energies may extend itself through the whole of the me- 
dium, and produce the transfer in question, does not appear very 
improbable: but this principle will not readily explain the heating 
and melting of steel wire when placed in the circuit of the battery ; 
for we can scarcely imagine that the particles of a steel wire ten or 
twelve inches long, which are evidently held together by a stronger 
cohesive force than the particles of any other body in nature, can be 
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heated red-hot and torn asunder merely by the wires from the bat= 
tery being in contrary electrical states, without imparting any active 
matter to the wire, which must be the case if we do not admit the 
existence and circulation of the galvanic fluid or fluids, 

Several other difficulties might be mentioned that must attend 
this electrical view of the science; but as the chief object of this 
communication is the introduction of views which appear more con- 
sistent with the general phenomena of galvanism, and not the refu- 
tation of previous opinions, it will not be necessary to dwell on any 
other particulars. When we impartially reflect on the many im- 
portant facts offered for our consideration by the present advanced 
state of galvanism, and observe the great degree of ingenuity dis- 
played in the application of various theories to account for the 
numerous galvanic phenomena, we must feel disappointed at the 
little theoretic satisfaction that has been obtained from the know- 
ledge of so many interesting facts, and the united efforts of so much 
ingenious labour, and be led to infer that the chief cause of this 
disappointment has been the adoption of principles that are incom- 
patible with the physical operations of Nature. 

The speculations of the celebrated Franklin, perhaps, unfortu- 
nately gave too specious a facility to his electrical illustrations, as 
they appeared to explain in a tolerable manner all the electric facts 
that were known at the period he lived, but they ascribed laws of 
action to the electric matter that involved the subject in complete 
mystery ; for results, that seemed to open an extensive field for 
inquiry, were illustrated by principles that were beyond the limits 
of human comprehension, and in a great measure superseded the 
necessity of an experimental investigation. After a view of these 
difficulties, our attention is naturally invited to the increasing pro- 
bability that these galvanic agents have characters and qualities less 
mysterious than has been generally imagined, and that their prin- 
ciples of action are uniformly consistent with the general laws of 
matter. Although it is evident, from our present imperfect know- 
ledge of galvanism, that every hypothesis must be incomplete, still 
there seeins to be a number of well-known facts that are worthy of 
particular attention ; and if an opinion is formed, having a judicious 
reference to these circumstances, it may hasten the developement 
of that chain of experimental results, on which a correct and com- 
plete system of galvanism will be ultimately established. By atten- 
tively considering the action of the voltaic battery, I have been 
induced to suppose that two galvanic fluids are generated during the 
process, consisting of a large portion of caloric, and two distinct 
and highly attenuated bases, that partake of an oxygenous and 
hydrogenous nature ; and in this communication I shall endeavour 
to point out the reasons that led to this supposition, hoping they will 
stimulate some other person to extend the investigation agreeably to 
this view of the subject. In pursuing this investigation, our illus- 
tration must in a great measure depend on deductions drawn from 
various analogies ; and as these remarks have a particular allusion to 
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the similarity of character there is between some of the gaseous 
bodies and the galvanic fluids, a general view of those analogies 
will be found of considerable advantage throughout the most obscure 
and difficult part of the inquiry. ‘ 

If a united stream of oxygen and hydrogen gases be lighted, and 
blown upon bodies that are even difficult of combustion, they will 
be quickly consumed by the continued action of these gases; and it 
is also a fact, that when the two galvanic fluids are thrown upon the 
same class of bodies they will produce similar effects. In the 
common and regular process of combustion the presence of oxygen 
is indispensably necessary ; but when the bodies to be burnt are 
placed in a gas that contains no oxygen, or even in an exhausted 
receiver, they may be consumed by the agency of the galvanic 
fluids. 

When a galvanic battery acts in the most powerful manner, par- 
ticularly in the display of its chemical energies, there is a singular 
coincidence of results during its action that is worthy of notice, for 
a part of the water in the battery is decomposed, and at the same 
time two galvanic fluids appear to be liberated from the battery, 
whose character, in many other instances besides those just men- 
tioned, bears a strong resemblance to the two gases obtained from 
the decomposition of water. 

At present we may not be able to comprehend clearly the law by 
which these newly discovered galvanic combinations are generated ; 
but if we follow the evident changes that water undergoes by its 
union with different portions of caloric, we may perhaps venture to 
infer that these galvanic agents are generated during the action of 
the battery by a principle somewhat similar. 

Water in its solid form, or character, of ice, is united compara- 
tively witha smal! quantity of caloric, when combined with a larger 
portion of this agent, it obtains the liquid state: but if united toa 
still greater portion, it assumes the character of steam, and often 
displays a mechanical force that is as singularly striking as the power 
of the galvanic fluids. By the application of a greater degree of 
heat than what is necessary for the changes already stated, the con- 
stituent parts of water become separated, and assume the state of 
two invisible gases, whose peculiarities approximate much nearer 
the character of the galvanic fluids: for the fact that oxygen and 
hydrogen gases mixed in proper quantities enter into combustion, 
when sufficiently influenced by heat or a mechanical force, presents 
a strong feature of those agents ; as it is more than probable, from 
the velocity with which the galvanic fluids move, that in many 
instances they produce a high degree of temperature by their 
mechanical action upon each gther, and the bodies that impede 
their free circulation, which gives rise to their combustible energies. 

Although a variety of circumstances already mentioned appear to 
support the idea that the bases of the galvanic fluids are derived 
from the liquid in the battery, and partake of an oxygenous and 
hydrogenous nature ; still it is extremely probable that these newly 
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discovered compounds are formed by a very different union with 
calorie from that which takes place in the formation of oxygen and 
hydrogen gases, as we have not the least evidence that the greatest 
possible attenuation we could obtain by~the application of heat to 
these gases would impart to them any electrical energies. 

If we take into consideration the subtile and active nature of 
caloric, and compare it with the most attenuated gaseous bodies yet 
known, we shall see the probability that other compounds of this 
nature may be formed by the action of various chemical and mecha- 
nical forces, that must hold a rank between gaseous bodies and 
ealoric; and, according to the established rules of analogy, are 
likely to be endowed with energies strongly resembling the powers 
of the galvanic fluids. The idea that a class of highly attenuated 
compound bodies holds a place between well-known gaseous bodies 
and calorie, deserves perhaps more attention from its reasonableness, 
than any direct evidence we at present possess; as we cannot fairly 
suppose that this agent, which in its active state converts the hardest 
and closest metals into vapour, and can by its influence change’a 
solid mass of ice into two combustible gases, should lose this trans- 
forming power exactly at the point where it gives these bodies this 
gaseous character, when there is evidently such a wide difference 
between the comparatively dense nature of these gases and caloric.) 

If we admit the probable existence of these highly attenuated 
compounds, no results can be more reasonably expected from their 
action, than some of the effects we obtain by galvanism; as com- 
binations partaking of a small portion of oxygen and hydrogen, 
intimately combined with a large quantity of caloric, must partake _ 
in a great degree of its active and penetrating nature, while their 
bases are calculated to produce many similar effects to those which 
are obtained by the energies of the galvanic fluids.’ ‘This appears a 
simple mode of accounting for the production of what are termed 
the galvanic fluids ; and the principle by which they seem to obtain 
their energies appears consistent with the idea that they are gene- 
rated by the action of the battery.* When a galvanic combination 
produces a strong chemical action, these fluids are given out in 
great abundance, and it is not improbable that they are propelled 
along the conducting circuit by the high degree of elasticity which 
every succeeding portion obtains at the point of generation. In 
some experiments made to show the transfer of acid and alkaline 
bodies by the galvanic influence, the results obtained seem inti- 
mately connected with this part of the inquiry, as they evidently 
point out two opposite galvanic currents, and support the above 
opinions. 

' The experiments were made by using two small gold conical 
cups; in one was placed a solution of the sulphate of potash, and 


* In these remarks we have supposed the galyanic fluids to be produced by a 
strong chemical action; but wheu obtained without this violent auction, their cha- 
racter approaches mach nearer to common electricity, and will be considered with 
greater propriety under a wore general view of the subject, 
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in the other pure water, and the liquid in the two vessels was united 
by moistened amianthus ; when the cup in which the saline mixture 
was put was galvanized positively, and the other cup negatively, the 
solution in the positive cup was soon found to have acquired a con- 
siderable degree of acidity, while the potash of the solution was 
transferred to the cup that contained the pure water, But when 
that cup which contained the saline mixture was galvanized nega- 
tively, and the other positively, the potash was left, and the acid 
portion transferred to the other cup, clearly showing, when a solu- 
tion which contains an acid and an alkali is decomposed by the 
action of the galvanic fluids, that the positive fluid transfers the 
alkaline, and the negative fluid the acid, part of the solution. 

This transfer of an acid substance through a fluid conducting 
medium, from the negative to the positive wire, appears the most 
conclusive fact ever published in favour of two distinct electric or 
galvanic fluids ; as we cannot, on any rational principle, explain 
this transfer of matter, if we suppose the wire called the negative 
wire to be deficient in galvanic electricity, and supplied by a current 
passing from the opposite or positive wire. 

The various results attending the heating and melting of steel 
wire when placed in the galvanic circuit also support the idea of 
two opposite galvanic currents. ‘These effects most probably arise 
from the two opposite currents not having room to pass each other 
freely along the small steel wire; and their action upon each other 
gives birth to that combustible energy which their constitutional 
character is calculated to support. Although we are furnished with 
such strong evidence that there are two different and opposite gal- 
vanic currents in most experiments ; yet it must seem rather extra- 
ordinary that these fluids should pass each other in contrary direc- 
tions, when each fluid is generally supposed to have so great an 
attraction for the opposite kind, as in most instances to produce 
combustion by the violence and rapidity of their union. These 
remarks naturally introduce another very interesting question, viz. 
What evidence have we that the galvanic or electric fluids have 
such a strong attraction for eachother? But as an inquiry into this 
question is not necessary for my present purpose, I shall defer it 
until another opportunity. In the investigation of any difficult 
subject, when we have no:clear and positive evidence to direct our 
conclusions, we must apply to the aid of analogy, and take advan- 
tage of the most appropriate facts which the present state of the 
subject furnish for our cousideration. By the rapid union of oxygen 
and hydrogen gases, we obtain results that resemble most of the 
combustible effects of galvanism ; still we know the two gases show 
no strong signs of attraction for each other, without the application 
of an extra portion of heat, or a mechanical force; may we not 
therefore infer that it is by a similar law that the galvanic fluids 
unite and produce their combustible effects ; for although their con - 
stitutional nature will allow them to pass each other in a complete 
galvanic circuit, yet when they rush upon each other from the 
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opposite wires of a battery, which are the terminating points of a 
broken circuit, the mechanical action resulting from their contrary 
forces may induce them to unite with such rapidity as to render 
manifest all their combustible energies. This principle of action, 
and the probability that the bases of the galvanic fluids partake of 
an oxygenous and hydrogenous nature, will enable us to forma 
tolerably correct idea of the combustible effects of galvanism ; but 
the most perplexing results attending the galvanic phenomena are 
said to be the invisible transfer of different bodies through various 
fluid media. 

From the view we have taken of the subject there must be at 
the same time a distinct fluid quitting the end of each wire that 
proceeds from the battery, when they are placed in an imperfect 
conducting fluid medium ; and to keep up the evident circulation, 
each fluid must endeavour to gain the wire opposite to the one it 
has guitted; it is therefore highly probable that the opposing forces 
of these contrary currents of the galvanic fluids, give rise to their 
powers of decomposition, rendered so manifest at the end of each 
conducting wire of a battery. 

These general conclusions give us a new hypothetical view of 
the galvanic phenomena, the truth or correctness of which, will be 
the best ascertained by its application to explain what are termed 
the most perplexing results in galvanism. 

In attempting to account for the invisible transfer of acid and 
alkaline matter through various fluid media, and the appearance of 
oxygen and hydrogen gases at the opposite wires of a battery, 
when separated by a column of water some feet in length, the 
correctness of this hypothesis will be put to a tolerably fair trial. 

If we consider the characters we have attributed to the galvanic 
fluids, the invisible transfer of this acid and alkaline matter in 
opposite directions appears consistent with the view we have taken 
of the subject; for if the base of the positive fluid partakes of an 
oxygen nature, this fluid will probably convey to the negative 
wire, by the influence of affinity, the alkaline part of any saline 
solution which is decomposed at the positive wire, and deposit the 
greater portion of this transferred matter at the negative wire, 
when it enters that metallic part of the circuit. 

We have supposed also that the base of the negative fluid may 
partake of an hydrogenous or alkaline nature, consequently this 
fluid may by the force of affinity convey the acid portion of any 
saline solution decomposed at the negative end of the battery, 
towards the positive wire; and there deposit this acid matter, when 
it enters the metallic part of the circuit; and this exchanging 
process most probably goes on, until the alkaline part of the solu- 
tion is collected round the negative wire, and the acid portion of 
the same compound is collected round the positive wire of the 
battery. On this principle we may account for the appearance of 
oxygen and hydrogen gases at the opposite wires of a battery, 
though separated by several feet of water. 
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When water is decomposed by the galvanic action, and two dis- 
tinct gases appear at the opposite wires, although separated by such 
a body of water, one of these gases must have been transferred in 
an invisible manner from one wire to the other, or the water must 
have been decomposed at each wire, and the constituent portions 
which do not appear at the point of decomposition must have be- 
come so far changed and influenced by the fluids from the battery, 
as to have passed with them through the water in an invisible state. 
This latter opinion, though rather novel, is agreeable to what has 
been advanced, and is strongly corroborated by the transfer of other 
substances, as well as those just mentioned. By keeping in view 
the preceding illustration of galvanic effects, it will appear that 
the hydrogen of the water decomposed at the positive end of the 
battery will be transferred by the positive fluid towards the nega-~ 
tive wire, and there liberated: and that the oxygen of that por- 
tion of water decoraposed at the negative end of the battery will 
be transferred by the negative fluid to the positive wire, and be 
there liberated ; and ascend through the water in the character of 

oxygen and hydrogen gases. 

These inferences are supported by the fact, that all the bodies 
collected and liberated round each wire of a battery possess such 
characteristiciproperties asiare likely to be influenced by the attractive 
affinity of the galvanic fluids; if we admit that these fluids possess 
ihe constituent nature ‘ascribed to them in this communication.* 

The positive evidence we have that the most dense bodies can 
be transformed by the agency of caloric to assume so many cha- 
racters, naturally suggests the idea, that a great variety of com- 
binations may ‘take place by its union with the constituent parts of 
water, which are still unknown; and no products are more likely 
to be among this class than those elastic compounds which, in all 
probability, form the galvanic fluids; as they seem a link between 
well known geseous bodies and caloric, by partaking of the con- 
stitutional character of the one, and the action and subtle nature 
of the other. Nor is it improbable but both the electric and gal- 
vanic fluids will, at some advanced period of these sciences, be 
considered merely as a newly discovered class of peculiar gaseous 
bodies, sufficiently attenuated by various degrees of caloric to give 
them different electrical energies. 

It is not the results mentioned in this paper only that support 
this mode of reasoning, for the whole series of regular galvanic 


* Inca small essay I lately published on Electricity, I have endeavoured to 
shew the probability that the electric fluids excited by the machine consist of 2 
large quantity. of caloric intimately united to a small portion of exygen and 
nitrogen obtained from the atmosphere by the mechanical action of the cylinder 
and rubber. Perhaps if the machine was so constructed that the cylinder could 
be éurroupded and worked alternately in different kinds of gas, the electric fluids 
excited under these circumstances might display a variety in their chemical 
action that would lead to some interesting results; and it is not extremely impro- 
bable, but that the galvanic fluids would also manifest some variety of character, 
if they were excited by different agents properly calcwlated for such a purpose, 
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effects, as well as several anomalies, seem to point at something of 
this nature; and as opinions formed agreeably to this view of the 
subject will account for most of the galvanic phenomena in a 
simple and plausible manner, without the aid of mysterious prin- 
ciples, the subject assumes an highly interesting character, by the 
increasing probability, that the phenomena of galvanism are most 
intimately connected with many other important branches of 
natural philosophy. 


ArticLe VIII. 


Defence of ihe Opinion that all Numbers have Four Imaginary 
Cube Roots. By James Lockhart, Esq. 


(To Dr, Thomson.) 
SIR, 

Iam much) obliged to Dr. Tiarks, and to your Correspondent 
N. R. D., for their attention to my late communication. The 
disagreement of these Gentlemen in respect of the value of the 
imaginary quantity gives me encouragement to hope that some 
doubt of the error which they suppose I have made will be excited. 
Dr. Tiarks affirms that the quantity is nothing but a different form 
of a well-known root of 643; whereas N. R. D. insists that it is a 
cube root of 8, and mot of 64; and thus it would appear that the 
quantity is the square, and the square root of itself also. If im- 
possible expressions, only a little complicated, universally lead to 
such difference of sentiment, it will be wise to abandon them alto- 
gether. Nevertheless, it now becomes me to endeavour to show 
that I have not made a hasty assertion, and that I was duly ac- 
quainted with the nature and construction of the quantity in ques- 
tion ; and for this purpose J resort to the following remarks and 
demonstration. 

In the general equation «* — l x = ¢, there are three roots, 
x the greater, — ¢ the middlemost, and — v the least. The rule 
promulgated by Cardan gives all the three values, which, however, 
is denied by some eminent algebraists of the present day. I shall 

lace the cube roots’ in their order under Cardan’s binomials; and I 
lieve that it is the first time of their being so exhibited. 


VY Ena 
T 3-/+-F 
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By means of these roots, and 28 varieties connected with them, 
the cube roots of all binomials may he obtained, if such roots admit 
os a finite expression, even when they are irrational, and without 
trial or assumption. 

The imaginary quantity which I introduced relates only to ¢, and 
to the second cube root in the column on the left hand, which cube 
Toot is thus demonstrated to be exact ;— 


Letbi-—f&=c 
bi— 2B c 


v (CEM + 4) = 0 (4) 

subtracting i internally to the parenthesis 
f(a e218) (EL) 
me 4) xv(E-3) <9 (@-8) 


. bt-B 4 a , 
adding —3— to one side of the equation, and its equal > to the 


other side. 


bt—B ‘e 2) (f£+2)- (s B 
+(e-4)x “(¢-73)=$+/’G-e 
extracting the cube roots 


-t+v($-4)- 


No other value can be used in this case for the cube root of the 
binomial, which the algebraist may readily prove by adapting it to 
an irreducible equation where there is no ambiguity in respect of the 
square root. Such is the equation 2° — 63 x = 162, where the 
binomial is 81 + »/ — 2700, and the cube root for ¢ is — $ + 
af — 12. 

To obtain the imaginary quantity which is the subject of consi- 
derstion, 1 employed the reducible equation 2° — 24 x = 72, 
where a2 = 6,¢ = 3+ V7 —3,0=3-— / — 3; and by 
Cardan’s rule the roots of the equation are thus expressed :— 


V 364 J 784 + 36 — V 784 


and by the previous demopstration, the cube root of the binomial on 
t fr hand connected with ¢ is the quantity I gave; namely, 
y ny 13 3 
piv-(¢-F7 7-53). 
sts universally give precedency in magnitude to the 
_ the left hand; and in this they follow the old masters, 
3 
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It would be strange indeed to call the first binomial ,7 8, and the 


latter 4/ 64, 
The binomial on the left hand being, then, by common consent 


and usage, equal to 4/ 36 + 28 or ,/. 64, it follows that my 
number is a true cube root of 64, and not of 8, which your cor- 
respondent N. R, D. affirms it to be, and that I have properly, and 
in conformity with the practice of algebraists, taken the positive 
square root of 784. 

I conceive, therefore, that I have now only to show that the 
quantity is different from the known forms of the cube roots of 64. 
Dr. Tiarks has divided 23 — 64 by x — 4, and by means,of the 
quotient he obtains — 2+ / — 12, which are the cube roots 
connected with the equation 23 — 48 x = 128, where by Cardan’s 


tule the roots are represented by W 64 + /4096 — 4096 + 


3s eee 
64 — »/ 4096 — 4096, and where, by the roots previously 


exhibited depending on ¢ and v, the cube roots become — 2 + Vf 
— 12; but these are the cube roots of binomials in their vanishing 
state, in which state they have functions and: connexions widely 
different from those deduced from binomials which are not eva- 
nescent. 

The means taken by Dr. Tiarks to prove my quantity to be equal 
to — 2 — 2 / — 3 is by no means sufficient. 

This, as well as the correctness of my assertion, may be suffi- 
ciently evidenced by the nature of vanishing fractions ; and on this 
evidence, and not on any ambiguity of expression, I entirely rest 
my opinion. 

If binomials are not in a vanishing state, one of the roots of the 
equation from which the binomials are deduced will, by a simple 
operation, become extinct ; but all the roots will be preserved if the 
binomials are evanescent. 


Thus let 3 2 — a5 = 2 
Zr—-OP=-=2—2r 


rr—-x2=2xl-—-z 
. &#— x 
-* leg 


Here the roots are preserved, because the binomials connected 
with the given equation vanish. But 
Lett7x-—-x =6 
r—-x2=6-—-62 
orxrx—-2P=6x1-2 


6 Bm GA ms 
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Here the value of unity is extinct, because the binomials 
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VW 34+ V¥— , ¥ —3 — ¥ — 199, do not vanish. The 
cube roots in respect of the root unity are} — / — 25 and 
24 4 — 455 but if, under this conception, we should assimilate 
the sum of these roots to the root of the equation 3” — 2° = 2,a 
greater mistake, in my opinion, could net be made. In the same 
manner may my quantity be divided by 4, and it will be a cube root 
of unity, but never can it be conceived to be a root of the 


equation 3 2 — em 2; but if Dr. Tiarks’s number be so 
divided, it will be, together with — ++ / — 4, a root of the 
equation 2 — 3a = 2, The equations 7 « — 2° =.6 and 


32 — 2° = 2 have a similar root unity; but it is seen that all 
equality is lost when they are converted into fractions, and this is 
precisely the case of our two numbers. It is the province of the 
lovers of the science to decide on the question. 


Tam, Sir, your obedient servant, 


Mey 9, 1815. JAMES LOCKHART. 
— : 


Another Communication on the same subject. 


(To Dr. Thomson.) 
SiR, R May 3, 1815, 

As the subject proposed by Mr. Lockhart on the algorithm of 
imaginary quantities is one of considerable importance in a variety 
of analytical investigations, you will be induced probably to admit a 
few remarks on the two answers published in your last number. 

The first thing which appears singular is, that one of your corres- 

ndents has shown Mr. Lockhart’s expression to be the cube root 
of 64, but under a different form to that usually given; and the 
other, that it is not the square root of 64, but of 8. = 
3+/—8 
Eee 


J — (2 — = ¥V — 3), thesameas all other quantities in which 
the sign of the square root enters, admits of two values; and as 
there is no previous condition, either of them may be employed; 
aud the quantity will be accordingly either the 7 64 or 7 8. 
R. N. D. is therefore too positive when he says, “ it is not the cube 
root of 64, but of 8.” He is also wrong in stating that by squaring 
a 7 b an ambiguity is introduced ; for the ambiguity has place in 
the »/ L before the operation of squaring ; in fact, the only case in 
which there is no ambiguity is when we know the origin of the 
quantity whose root is to be extracted, as is shown in one of the 
latter numbers of Nicholson’s Journal, where the object was to 


$ ey ~-—————$<—<—$—__—__——. 
explain why Vi —iv —8 + V 1424 7 — 8, which is 
known to be equal to 187938, or 2 sin. 70°, is not (when squared 
by the usual process) equal to the square of the same number. The 


The fact is, that Mr. L.’s expression, — 


1815.] Astronomical and Magnetical Olservations. 443 


tied, va a ee 
en Spm 
A FS PP a Sy aS, whicke is “cere 
tainly not equal to 1-47938]°. 
Query the cause of this anomaly, if we admit the ambiguity to 
arise as stated by your Correspondent R. N. D. ? 


Yours, &c. 
MATHEMATICUs. 


I , 


ArTicLe IX, 


Astronomical and Magnetical Olservations at Hackney Wick. 
By Col, Beaufoy. 


Latitude, 51° 32/403" North, Longitude West in Time 6”58.2,. 


April 26, Emersion of Jupiter’s 114 8’ 50” Mean Time at Hackney Wick, 
Ist Satellite .. c.00s- Spee sey be!) Maes <i 2 f Ditto at Greenwich. 


May 4, Immersion of Jupiter’sf10 1 49 Ditto at Hackney Wick. 
A OHRPLIte |. 0 voids cske soo 10 {£ 56 Ditto at Greenwich. 

May 4, Emersion of Jupiter’sf12 41 O07 Ditto at Hackney Wick, 
at ae ie ae Se 12 41 14 = Ditto at Greenwich. 

May 12, Emersion of Jupiter’s§ 9 26 14 Ditto at Hackney Wick. 
Ist Satellite ...........-6---U 9 26 21 Ditto at Greenwich. 


Magnetical Observations. 


1815, 
ee 

Morning Obsery. Noon Observ, Evening Observ, 
Month, : 

Hour. | Variation. | Hour. | Variation. | Hour. | Variation, 
April 18) 8h 25/\24° 15’ 33”|—h —’|_0 __/ __ 6h 45/ 124° 90! 06" 
Ditte 19) 8 35 124 15 26/1 05 |24 25 58) 6 40 |24 18 37 
Ditto 20) 8 35 \24. 17 58+:1)-25:j24'89 18 /— —j— — — 
Ditto 21; 8 30 24 17 56|— —|— — —|6 25 |24 19 31 
Ditto 22} 8 40 \24 16 54) 1 45/24 25 46/— —|— — — 
Ditto 23) 8 35 24 16 05] 1 40/24 27 06) 6 25/24 19 Og 
Ditto 24) 8 30 }24 15 50 |— — | 6 25 | 20 le 
Ditto 25} 8 3524 16 04)/— —|— — —J— ~— J _-_ 
Ditto 28} 8 35/24 17 32) 1 49 —- —~|— — — 
Ditto 29) 8 24 19 — —|6 35 24 22 18 
Ditto 30] 8 24 16 1 6 
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Magnetical Observations continued. 


1815. 
Morning Observ. Noon Obsery, Evening Observ. 
Month. SS ee 
Hour. | Variation. | Hour. | Variation. | Hour. | Variation. 
May 1) 8» 40’|24° 14’ 50”) 1 55’ j24° 29’ 12” 6h 50’ |Z4° 20’ 22" 
Ditto 2} 8 30 |24 20 00} 1 20 |\24 27 24\—- —j— — — 
Ditto 3) 8 35 24 17 23)/— —|j— — —|— —|— — — 
Ditto 4) 8 35 24 17 02) 1 55 124 22 19/6 25 j24 18 24 
Ditto 5|8 40 |24 16 00/1 O05 |24 25 37|6 36 (24 19 11 
Ditto 6) 8 40 (24 14 56{1 10 \24 26 46|6 40 )24 I8 41 
Ditto 71/8 35 \24 14 59/1 35 \24 28 12)}6 35 24 19 08 
Ditto 8] 8 40 \24 16 56/— —|— — —|— —|—~ — + 
Ditto 10) 8 35 24 20 55] 1 35 |24 26 26 | 6 25124 20 55 
Ditto 11) 8 25.04 14 30 |—, —J— -— — | J 
Ditto 14) 8 35 (24 16 55]1 40/24 24 55/7 10/24 19 26 
Ditto 15) 8 35/24 16 05] 1 25 |24 298 33 |— —|}—- — — 
Ditto 16) 8S 45 24 17 28 |— — |— — —)|7 10 )\24 18 21 
Ditto 17! 8 30 124 17 1211 40/24 26 58:17 10 |24 20 37 
siz. | 814. 1815. : 
Morning .......-1 24° 09" 15” | 24° 12’ 53” | 24° 16' OW” 
April...\..). < Noon’. 60.5522. - 24 21 12 | 24. 23 53 24 27 42 
Evening. ......... 24 5 25 24 15 30 24 17 48 | 


April.—The variation of the weather this month has been 
equalled by the uncommon variation of the needle. 


Ful es Between noon of the Ist Apr.2 ,, . 
Rain fallen ee ebiie noon of the Ist May ; 1735 ineh, 
Evaporation during the same period .......... 1:90 


ARTICLE X. 


ANALYsES oF Books. 


Transactions of the Geological Society, Volume 2d. London, 
William Phillips, 1814. 

This volume contains 24 papers, and is accompanied by ajvolume 
of plates. ; 

I. On certain Products obtained in the Distillation of Wood, 
with some Account of Bituminous Substances, and Remarks on 
Coal. By J. Macculloch, M.D. F.L.S., Chemist to the Ord- 
nance, and Lecturer on Chemistry at the Royal Military Academy 
at Woolwich, and Vice President of the Geological Society. — 
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When wood is exposed to destructive distillation there comes over 
a thick black fluid like tar. Great quantities of this substance are 
obtained at the powder works from the distillation of willow and 
alder. It was this substance that Dr. Macculloch examined. It 
is very inflammable, and may be burnt like oil ina lamp. When 
it is washed in water, that liquid separates a considerable propor- 
tion of acetic acid, coloured by an oily matter, which has an 
empyreumatic smell and taste. When triturated, or boiled with 
carbonate of potash, it acquires a pitchy consistence; but does not 
seem to combine fully with the alkali. It is soluble in alcohol, 
ether, caustic fixed alkaline lees, acetic acid, and the mineral 
acids. Fat oils and fresh essential oils dissolve it imperfectly; but 
the drying oils and inspissated essential oils act on it more readily. 
Coloured oil of turpentine dissolves a good deal of it. Naphtha 
has scarcely any action on it. When exposed to a heat just suffi- 
cient to keep it boiling, an oil comes over, at first light coloured, 
but becoming darker as the process advances. If the heat of the 
retort be gradually increased to redness, nothing remains but a 
spongy charcoal. There is found in the receiver an oil and acetic 
acid, combined with a little ammonia. No gas is evolved in this 
process, if the heat be carefully managed. When a gas is formed, 
the oil has been exposed to too high a temperature, by letting the | 
fire act too much on the upper part of the retort. If the heat be 
continued for a certain time, what remains in the retort resembles 
petroleum; if longer, maltha; if longer, bitumen; and if still 
longer, only coal remains. But these resemblances are merely ex- 
ternal. Bitumen and our substance are different in their compo- 
sition; since the first is soluble in naphta, the second insoluble. 
Dr. Macculloch conceives it probable that vegetables may have 
been converted into bitumen or jet, by the action of water, and 
the bitumen afterwards converted into coal by heat. He shows 
that heat is incapable of bituminizing wood, but that it converts 
jet into coal. Many other very ingenious hypotheses respecting 
the origin of the various species of coal and plumbago occur in 
this paper; but they are of so bold a nature, and so little supported 
by the present state of our knowledge, that I am afraid to enter 
upon them, least they should lead to a tedious controversy about a 
subject, the decision of which is at present obviously beyond the 
reach of our faculties. The valuable part of the paper is the che- 
mical description of the new substance obtained by distilling 
vegetables, which Dr. M. proposes to distinguish by the name of 
bistre. 

Il. Mineralogical Account of the Isle of Man. By I. F. Berger, 
M.D. M.G.S.—The Isle of Man, the situation of which is too 
well known to require specification here, is rather more than 30 
miles long from north to south, while its breadth varies from 15 to 
eight miles. ‘The northern extremity is tolerably low for about 
five miles, where a range of mountains commence that proceed to 
the southero extremity. ‘This group of mountains consists of three 
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chains, separated from each other by high table lands. Three 
very narrow openings cross the group from east to west. The 
furthest north of which lies between Douglas Town and Peel 
Town; and the furthest south is the narrow channel between the 
island and Calf of Man. The first of these is highest, and the last 
lowest, being under the level of the sea. ‘The highest mountain 
in Man is Snowfield, which is 2000 feet above the level of the sea. 
Dr. Berger has given the elevation of 89 mountains and spots of 
this island, which has enabled him to give interesting sections of 
the island in various directions. The Calfof Man is 206 feet high. 
The mean annual temperature he reckons from the heat of 31 
springs, at 49°99°, or 50°, Fahrenheit. q 
Very little granite has been observed in Man. It occurs, how- 
ever, in two or three spots; but most likely only forming beds in 


the clay-slate, which constitutes the central and highest part of » 


the island. Grey-wacke covers the lower parts of this clay-slate, 
almost surrounds it, and constitutes the sea-coast both on the east 
and west side of Man. This grey-wacke sometimes contains beds 
of grey-wacke slate and flinty slate. It has not been observed to 
contain any animal remains. A floetz lime-stone containing ma- 
dreporites, and some univalve shells, occupies the south-east coast ; 
except a peninsula of old red sand-stone, which occurs likewise at 
Peel Town. The Calf of Man is grey-wacke. Veins containing 
galena occur in three different parts of the island, and always in 
the grey-wacke., Sulphuret of copper likewise occurs. These 
veins have been wrought more than once, but are at present 
abandoned. Dr. Berger thinks that the southern part of the island 
has at some former period subsided. Hence he accounts for the 
gradual declivity, the dip, and the narrow valleys. ‘The population 
is reckoned at 28,000; bat Mr. Curwen thinks it does not exceed 
23,000. 

Ill. On the Granite Tors of Cornwall. By Dr. Maceulloch.— 
The Logging Rock, and Cheese Wring in Cornwall, and the Vixen 
Tor in Dartmoor, exhibiting curious configurations of granite 
rocks, are described and figured ; and Dr. Macculloch shows very 
clearly that they have resulted from the natural effects of the dis- 
integration of the rock, and that they have not, as some sup- 

d, been formed artificially. He terminates the paper with 
some speculations on the origin of granite, and rather inclines to 
its igneous origin. Into these speculations I think it unnecessary 
to enter ; because I conceive them to be entirely beyond the reach 
of the human faculties. Supposing a man to spend his life in 
guessing how the Almighty brought the earth into its present 
state, and supposing him even to guess right, (no very probable 
supposition) [ ask by what means he could prove his conjecture ? 
The-only conclusive evidence in such a case is historical evidence, 
and where could it be found? Geology does not consist in specu- 
Jating about the origin or creation of the earth, it consists simply 
in determining the wmler, nature, and position of all the rocks 
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which constitute the surface of the earth; and till it is confined to 
this, it can never become a useful nor correct science. If you 
can demonstrate by petrifactions the epochs of the formation of 
rocks, or the changes they must have undergone, do so; but never 
reason or speculate from the mere love of hypothesis. 

I may just observe for the consideration of Dr. M., that nothing 

is more common than to find said-stone having exactly the struc- 
ture of his Cornish granite, 1 mean decaying ultimately into balls, 
As examples, I may mention a sand-stone in the Isle of Skye, a 
sand-stone in Fifeshire, and another in Dumfries-shire. It fol- 
lows, therefore, that if the Doctor’s reasoning about the igneous 
origin of granite be accurate, he must admit likewise the igneous 
origin of sand-stone. 
IV. Notes on the Mineralogy of the Neighbourhood of St. 
David's Pembrokeshire. By John Kidd, M.D. Prof. Chem. in 
the University of Oxford, M.G.S.—It would appear from Dr. 
Kidd’s description, that the fundamental rock of this district 
is a syenite, which seems in some cases to pass into granite, in 
others to porphyry; but, unfortunately, the descriptions are not 
sufficiently minute to make us sure of these transitions. Beds or 
rocks of these three different species, however, occur here. Over 
the syenite, and, in general, covering the flat country, lie beds of 
elay-slate, which vary a good deal in their appearance. ‘This slate 
is often black, has little lustre, and contains quartz veins running 
through it; hence it is probably a transition slate. Dr. Kidd calls 
it grey-wacke ; but that term never can be applied correctly to a 
slate. Indeed it is quite obvious from Dr. Kidd’s observations, 
that the term grey-wacke has no fixed meaning in his mind: yet it 
is as well defined a rock as any other, and any mineralogist in. five 
minutes might make himself so well acquainted with its charac- 
ters, as afterwards to run no risk of confounding it with any other. 
The following definition may be of some use. 

“© Grey-wacke of Werner is a conglomerated rock with a basis 
of clay-slate. It contains portions or fragments of clay-slate, 
flinty-slate, quartz ; and sometimes grains of felspar and scales of 
mica.” 

If Dr. Kidd dislikes the term grey-wacke, he may substitute 
transition sand-stone. ‘The word grey-wacke was invented by the 
miners at Freyberg, where the rock abounds. Werner adopted it 
from them, and drew up an accurate description of the rock. 
Very good specimens of it are to be found in the Pentlands and 
Lamermuirs, near Edinburgh. About 100 yards east of the fourth 
milestone from Truro in Cornwall, there is a quarry of excellent 
grey-wacke, which is employed in mending the road. Many 
other British localities might be given; but from either of these 
two it would be easy to bring up a sufficient number of specimens 
to London, to make every mineralogist familiar with the appear- 
ance of this rock. I conceive that the structure of the country 
described in this paper by Dr. Kidd is similar to that of the 
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Crifle in Galloway, of which an account will be found in the 
Annals of Philosophy, vol. iii. p. 465. . 

V. An Account of the Brine Springs at Droitwich. By Leonard 
Horner, F.R.S. M.G.S.—Salt has been made at Droitwich in 
Worcester for above a thousand years. The structure of the 
country, as far as it has been ascertained, is this. Uppermost a 
bed of sand-stone, usually red, but sometimes greenish, and then 
containing veins of gypsum. Mr. Aikin and Mr. Horner consider 
it as old red sand-stone. Under this lies a bed of gypsum about 
150 feet thick: below this a river of brine 22 inches deep. Lastly, 
there lies a bed of rock salt which has never been penetrated. If 
the sand-stone be old red sand-stone, the position of the gypsum 
and rock salt is uncommon, as these beds have hitherto been ob- 
served only above the red sand-stone and never below it. There 
are four pits at present used at Droitwich, and the quantity of brine 
which flows out is much greater than can be consumed. The quan- 
tity of salt manufactured annually is about 16,000 tons. This is 
chiefly consumed in England, and py a duty of 320,000/. The 
present market price of the salt is 31/4. per ton, 30. of which is 
duty. 

The specifie gravity of the brines of the different pits is as 
follows :— 


MV RIGS, DIE sn! s cisie yeaa ae aoe tla ae OOE 
Walwyn’s pit ..... Dhaduss.bTohetepese’s ss, 1°20383 
PROC SIE es Sn nite Se He: 1-20015 
RACH GHEY S MOVUA IS ow slate wrel o nis'4 ooelnlaisie'e 1°18467 
Farley’s pit ...... i nti s: qnafcedere tiadeed |. Ay ura 


The last pit is not at present in use, and is probably somewhat 
mixed with surface water. None of them are perfectly saturated ; 
for water saturated with salt at 55 is of the specific gravity 1:21. 
Walker’s pit ought to contain, by my experiments, 28°88 per cent. 
of salt; or three ounces of it hold in solution 470 grains of salt. 
Mr. Horner, however, obtained by evaporation only 431-86 grains ; 
but it is well known to chemists, that the whole of the salt dis- 
solved in water cannot be recovered by evaporation. However 
carefully the evaporation be conducted, a portion of the salt always 
makes its escape. ‘The quantity of salt obtained by evaporation 
from four cubic inches of each of the pits, by Mr. Horner, was 
as follows :— 


Walker’s pit ............... 317°14 grains, 
Walwyie pit foe's oe steele y's 31340 
BOMBA BU Saas oleae ce ee 311°00 
Siuckeys Pity i. siete seas e LES SO 
Barley BIH sahil oe ied gic We he's REOSS 


The salt was dried in the temperature of 180°, The constituents 
ef this salt Mr. Horner found as follows :—~ _ 
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Gommiog sale ere dkc eek ecw setts 96°48 
pupnate of ‘lime. Sa. Sheed. wveceee oOo 
Sulphate of soda....... Sit ok a ia 1°82 
Mimriate of mabaesiA a: ses pees. ee OUR 

100-00 


I doubt whether Mr. Horner’s criterion of the absence of sul- 
phate of magnesia be sufficient. After the removal of the lime he 
added ammonia without obtaining any precipitate, I think it pro- 
bable, that a small quantity of sulphate of magnesia, held in solu- 
tion in a complicated saline liquid, would not precipitate with 
ammonia, in consequence of the solubility of the triple salt formed. 
But I have not tried the experiment. 

VI. On the Veins of Cornwall. By William Philips, M. G. S.— 
The ore in Cornwall occurs commonly in veins which have an east 
and west direction, and are called lodes. These are traversed by 
north and south veins called cross courses ; and sometimes by north- 
east and south-west veins, called contres. ‘The relative antiquity 
of these veins appears in general to be in the order in which they 
have been named. ‘The lodes are the most important ; they contain 
tin and copper ore. ‘The tin ore is commonly towards the upper 
part, and the copper towards the lower part of the lode. No one 
of these lodes has been traced further than two miles; yet there 
can scarcely be a doubt that they traverse the whole county, and 
even pass through Devonshire, till they lose themselves in the 
channel. No vein has been followed to its greatest depth. Their 
most common breadth is from one to three feet. They are very 
rarely 30 feet wide. When a cross course cuts a lode it generally 
changes its direction, or heaves it, as the miners termit. ‘The con- 
tres do the same thing to both the others. The cross courses are 
usually filled with quartz; though sometimes Iikewise they con- 
tain ore. 

There isa low range of hilly country that traverses Cornwall 
just on the south of the principal veins. ‘Ibis range, as far as I 
observed, was granite. On the north and south side this granite is 
covered by clay-slate, which goes to an unknown depth. The 
veins usually traverse the clay-slate, and when they are followed 
fur enough, they are found likewise entering the granite, which 
spreads itself below the clay-slate. Horn+stone porphyry likewise 
passes through the clay-slate, but whether in beds or veins has not 
been determined. It is called elvan by the miners. The top of a 
lode is usually called gossan, being filled with a yellow ochrey 
matter to which that name is given; and lodes have received the 
following names, according to the prevalent substance with which 
they are filled:—Gossany,, when abounding in gossan: sparry, 
when abounding in quartz, o1 fluor spar, both of which are called 
spar, in Cornwall. ‘The latter commonly green spar or sugar spar : 
mundicky, when abounding in iron pyrites: peachy, when abound- 
ing in chlorite: flenckany, when filled chiefly with a kind of clay: 
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scovany, when composed of a mixture of quartz and chlorite ; not 
very hard: calpy, when composed chiefly of hard quartz, coloured 
by a little chlorite: pryany, when the ore does not occur in a com- 
pact state; but mixed with the constituents of the lode: grawany, 
when composed chiefly of granite. 

Vil. On the Fresh Water Formations in the Isle of Wight, 
with some Observations on the Strata over the Chalk in the south- 
east Part of England. By ‘Thomas Webster, M.G.S.—One of 


the most remarkable additions which geognosy has of late years © 


received, is an accurate description of the beds which cover the 
chalk in the neighbourhood of Paris. These beds abound in petri- 
factions ; by a careful examination of which it has been ascer- 
tained that some of these beds have been formed at the bottom of 
the ocean, while others, placed above them, have been formed at 
the bottom of a fresh-water lake; and these alternations are 
repeated more than once: so that the sea appears to have twice 
covered the environs of Paris, to have twice retreated while its 
place was supplied by a fresh-water lake. Immediately over the 
chalk lie the following beds: 1. plastic clay; 2. coarse lime-stone 
and sand-stone; 3. siliceous lime-stone, which have been formed at 
the bottom of the sea. Next comes a bed of gypsum, marl, &c. 
containing only bones of land animals and fresh-water shells, and 
therefore formed at the bottom of a fresh-water lake. It consti- 
tutes the lower fresh-water formation. Then come beds of marl, 
containing only sea shells, and therefore of marine formation. It 
constitutes the upper marine formation. The sixth bed consists of 
sand and sand-stone, without shells; thé seventh a sand-stone 
containing sea shells; the eighth, the buhr or mill-stone forma- 
tion, without shells, and argillaceous sand. Then comes the upper 
fresh-water formation, comprehending marls and buhrs, with fresh- 
water shells. This last formation is covered by alluvial soil. For 
a particular description of these formations we are indebted to 
Brogniart and Cuvier. 


Though the south-east of England bears this striking resemblance’ 


to the north of France, where the Paris basin is situated, that its 
basis is chalk, which is covered in various places by different beds, 
yet Mr. Webster was the first person who pointed out a similarity in 
the formations in certain parts of the south-east of England and 
those which fill up the Paris basin. The two places where the 
resemblance is greatest are the Isle of Wight basin and the London 
basin. In the Isle of Wight Mr. Webster traced an alternation of 
sea and fresh-water formations similar to those near Paris, and 
characterized by the very same fossils. ‘lhe beds, indeed, are not 
exactly the same in both, though there is a certain degree of re- 
semblance between them. ‘These different formations can be dis- 
tinctly seen at Headen Hill, upon the north side of Alumbay, not 
far from the Needles, on the west coast of the Isle of Wight. Sir 
Henry Englefield first discovered a range of chalk-hills running 
east-and west through the middle of the Isle of Wight. These hills 
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terminate on the south side of Alum Bay, and on the north side of 
the chalk there occur a great number of perpendicular beds of clay 
and sand, often containing abundance of loose pebbles. Mr. 
Webster conceives it impossible that these beds could have been 
formed in the position which they now occupy. He supposes that 
they were at first placed horizontally over the chalk, and that they 
were thrown into their present position by some unknown convul- 
sion. Immediately to the north of these beds is Headen Hill, 
composed of beds nearly horizontal. These beds Mr? Webster 
considers as formerly lying over the perpendicular beds of Alum 
Bay, before they acquired their perpendicularity. 

The perpendicular beds at Alum Bay are analogous to the lower 
marine formation in the Paris basin; for all the fossils which they 
contain, though different from those in the chalk, are of marine 
origin. ‘The lower fresh-water formation is distinctly seen near the 
bottom of Headen Hill. It consists of a series of beds of sandy, 
calcareous, and argillaceous marls, sometimes mixed with brown 
coal. The thickness of these beds is 63 feet. It contains so many 
fresh-water shells, and so regularly deposited, that we cannot 
suppose them to have been carried by rivers into the sea. Besides, 
in that case we should find a mixture of sea shells, which do not 
occur in this formation. ‘This is covered by the upper marine for- 
mation. It consists of clay and marl, is about 90 feet thick, and 
contains a prodigious quantity of sea shells. This is covered by the 
upper fresh-water formation, about 70 feet thick, and consisting of 
alternate beds of sand, lime-stone, and clay. It contains abundance 
of fresh-water shells, without any admixture of sea-shells. This 
formation is covered by alluvial soil. 

Mr. Webster conceives the Isle of Wight basin to have been 
formerly filled with these formations. It consisted of the northern 
half of the Isle of Wight, extended as far west as Dorchester, and 
as far east as Shoreham, being bounded on the north by the hills 
which constitute the South Downs. 

- The London basin is of much greater extent, but not so well 
defined. Its southern boundary is marked by Deal, Canterbury, 
Milton, Chatham, Gravesend, Purfleet, from which it runs south- 
westerly to Leatherhead and Guildford, and then bending northerly 
it proceeds as far west as Hungerford. Maidenhead, Eton, St. 
Alban’s, mark part of its northern boundary, and it appears to take 
in the whole counties of Essex, Suffolk, and Norfolk. ‘The bottom 
of this basin is chalk. Over the chalk lies a bed of sand, or in 
some places of plastic clay. Over this lies the London clay, well 
known for the great number of marine remains which it contains, 
This clay is mostly covered by a bed of gravel of various thickness, 
obviously alluvial, Mr. Webster considers the London ‘clay as 
analogous to the upper marine formation in the Paris basin. The 
formations formerly placed over the London clay he considers ‘as 
having been removed by some convulsion. — 

VEE. Remarks on the Vitrified Forts of Scotland, By Dr, 
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Macculloch.—These forts have been observed in different parts of 
the north of Scotland and in Galloway. Nothing is known relative 
to the time of their erection, or the people by whom they were 
built. Two opinions have been advanced: that they were vitrified 
on purpose, and that they were vitrified by accident. Dr. Mac- 
culloch shows, by an examination of the stones of which they are 
composed, that the latter opinion cannot be correct. He examined 
two of these forts: Dun Mac Suiochain, in Argyleshire, and Craig 
Phadric, in Inverness-shire. In both the walls consist chiefly of 
primitive rocks. These have been mixed with a considerable quan- 
tity of a kind of amygdaloid, which easily fuses, and by the fusion, 
more or less complete, of this material, the vitrification has been 
brought about. ‘The amygdaloid differs considerably in its nature at 
the two forts. At Amworth, in Galloway, there is no amygdaloid ; 
the rocks are grey-wacke and grey-wacke-slate. Some portions of 
this grey-wacke are fusible, from a mixture of calcareous spar. 
Accordingly this fort is only vitrified in a few detached spots. 

IX. On the Sublimation of Silica. By Dr. Macculloch.—He 
had exposed a mixture of the oxides of tin and lead in a crucible 
covered by another, for some hours, in a furnace at a heat con- 
jectured to be between 130° and 140° Wedgewood. On cooling, 
the top of the uppermost crucible contained some small filamentous 
crystals, white and brilliant, crossing each other in all directions. 
They were found to be crystals of pure silica. Dr. M. was not able 
to repeat this experiment with success. 

X. Observations on the Specimens of Hippurites from Sicily, 
presented to the Geological Society by the Hon. Henry Grey 
Bennet. By James Parkinson, M.G. S.—These specimens are so 
perfect as to enable Mr. Parkinson to determine some things re= 
specting the original structure of the shells. The supposed oper- 
culum mentioned by Picot la Peyrouse could not be distinguished. 
Mr. Parkinson thinks that the hippurites, orthoceratites, ammo- 
nites, &c. had the means of elevating themselves to the surface of 
the sea, like the nautilus; and some things which he observed in 
these specimens give countenance to this idea. 


(Yo be continued.) 
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ROYAL SOCIETY. 


Ow Thursday, the 27th of April, a paper by Mr. Seppings wag 
read, containing further particulars respecting his improved mode 
of ship-building. As, immediately after his last paper a paper was 
read to the Royal Society, containing theoretical objections against.a 
mode of building ships to which in his opiyion theory was not 
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competent, it occurred to him that it would be satisfactory to the 
Society to lay before them the results which have been obtained by 
an investigation into the ships built according to his mode. He 
stated the report of Admiral Durham respecting the Tremendous, 
She was the'best sailing ship in his fleet. Three years afterwards 
she was examined by professional ship-builders, and found 
not to have suffered any deterioration. Other similar reports 
were mentioned. Dr. Young's allegation, that the oblique 
braces were imitated from the French, is, according to Mr, Sep- 
pings, inaccurate. ‘The French had indeed introduced some pieces 
of oblique timber, and they were to be seen in a ship which we took 
from them ; but they had not been attended with any benefit, and 
were abandoned as useless by the French themselves. Mr. Sep- 
pings’s mode is quite new, and the benefit of it sufficiently obvious. 

On Thursday, the 4th of May, a paper by Sir Humphry Davy 
was read, on the action of acids on hyper-oxymuriate of potash. In 
consequence of the discovery of a new acid by Gay-Lussac by 
treating hyper-oxymuriate of barytes with sulphur, Sir H. Davy was 
induced to examine more carefully than had hitherto been done the 
action of acids on the hyper-oxymuriate of potash. When sulphuric 
acid is poured upon this salt in a wine-glass, very little effervescence 
takes place, but the acid gradually acquires an orange colour, and 
a dense yellow vapour of a peculiar and not disagreeable sniell floats 
on the surface. ‘These phenomena Jed the author to believe that 
the substance extricated from the salt is held in solution by the acid. 
After various unsuccessful attempts to obtain this substance ina 
separate state, he at last succeeded by the following method. About 
60 grains of the salt are triturated with a little sulphuric acid, just 
sufficient to convert them into a very solid paste. ‘This is put intoa 
retort, which is heated by means of hot water. ‘The water must 
never be allowed to become boiling hot, for fear of explosion. 
The heat drives off the new gas, which may be received over mer- 
cury. This new gas has a much more intense colour than euchlo- 
rine. It does not act on mercury. Water absorbs more of it than 
of euchlorine. Its taste is astringent. It destroys vegetable blues 
without reddening. When phosphorus is introduced into it, an 
explosion takes place. When heat is applied, the gas explodes with, 
more violence, and producing more light, than euchlorine. When 
thus exploded, two measures of it are converted into nearly three mea- 
sures, which.consist of a mixture of one measure chlorine and two 
measures oxygen. Hence it is composed of one atom chlorine and four 
atoms oxygen. It is not unlikely that euchlorine is a simple mixture 
of three measures of chlorine and two measures of this new gas ; but 
the point cannot be determined till it be known whether Dutch foil 
will burn in such a mixture as it does in euchlorine, ‘This experi- 
ment the author could not try, because at Rome, where he then 
was, he could procure no Dutch foil fit for his purpose. ‘The same 
gas is disengaged from hyper-oxymuriate of potash by nitric acid, 
and with still greater facility ; but it is always mixed with one-fifth of 
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its bulk of oxygen gas. Sir H. Davy conceives that the chloric 
acid of Gay-Lussac contains hydrogen, and owes its acid properties 
to the presence of this principle. . 

At the same meeting of the Society, a paper by Dr. Philips was 
tead, giving an account of the remains of a foatus founfl within the 
abdomen of a child, ‘The child was aged two years and a half, and 
had a swelling in the belly, which had been considered as dropsical, 
and aperient medicines had been administered. The swelling did 
not diminish ; and the child at last was obliged to be kept always in 
a recumbent posture, Dr. Philips, on examining the abdomen, 
found a circumscribed swelling on the left side, which at first he 
considered as an enlarged spleen, but afterwards laid aside that 
opinion, without being able to form any one in the least satisfactory. 
The child died on the fourth day after having been seen by Dr. 
Philips. On opening thé abdomen, the intestines were all found in 
a sound state, except the liver, which was indurated. The tumor 
consisted of a large mass of matter not connected particularly with 
any of the intestines, weighing eight or ten pounds, and inclosed in 
a very vascular bag. On cutting into it, some serous liquid oozed 
out. The dissection, from the situation of the medical men, was 
necessarily hurried and imperfect ; but unequivocal traces of a foetus 
were found, particularly the bones of the tibia and talus, and some 
others, which were found adhering together, and covered with 
muscle. 

On Thursday, the 11th of May, a paper by Mr, Porrett, jun. 
was read, containing experiments to determine the composition of 
prussiate of mercury and of the prussic acid with the application of 
the atomic theory to both, and to the constitution of ferrureted and 
sulphureted chiazic acids. He dissolved 40 grains of \prussiate of 
mercury in water, and decomposed it by hydro-sulphuret of potash. 
He obtained 87*2 grains of black sulphuret of mercury. © 'To deter- 
mine the quantity of prussie acid present in this salt, he dissoived 
ten grains of it in water, and mixed an hydrogureted sulphuret 

‘with the solution, which he had previously ascertained to have. the 
property of converting prussic acid into sulphureted chyazie acid. 
This acid was then thrown down by means of two parts of ‘sulphate 
of iron and three parts sulphate of copper ; and the sulphureted 
chyazate of copper being dried and weighed, he was able, from his 
previous analysis of this salt, and of sulphureted chyazic acid, to 
determine the guantity of prussic acid which it contained. The 
result of the analysis was, that prussiate of mercury is composed of 


Prussic acid ....... stunts hata state tae Boule 
Red oxide of mercury. .......4++..+.. 868 
100-0 


To analyze prussic acid he employed the methods pointed out by 
Thenagd and Gay-Lussac and Berzelius; but he simplified them 
considetably. He used prassiate of mercury, and mixed it witha 
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quantity of red oxide of mercury, constituting a certain multiple of 
the red oxide contained in the salt. He found by trials that it was 
necessary to mix the salt with five times the quantity of red oxide 
which it contained, in order to obtain a complete decomposition, 
The two substances were intimately mixed together by trituration, 
and then introduced in three separate portions into a glass tube 
close at one end, about eight inches long, and of the size of a 
goose-quill, Each portion was separated from the succeeding one, 
by a small quantity of green glass. Another tube of the same size, 
open at both ends, and previously filled with mercury, was firmly 
tied to the retort tube by means of a piece of caoutchouc. Its 
extremity was then introduced into a glass cylinder filled with mer- 
cury, and placed as near as possible in a horizontal position on the 
mercurial trough. The mixture was then successively burnt by 
means of a spirit lamp, and, when cool, the whole gaseous contents 
were thrown into the glass jar. The azote evolved was just equal in 
bulk to the prussic acid decomposed, the carbonic acid formed 
amounted to twice the bulk of the azote. From these data Mr. 
Porrett concluded that prussi¢ acid is composed of 


TEI CE CIEE a8 eID Le: .- 40°7 
Carbon . ee eee eepeeeeeeeveeeoeene . 24°8 
Hydrogen eweeeeeveeveev eer eeeeeee ~ neat 

100°0 
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Prussiate of mercury is composed of one integrant particle of 
prussic acid and one integrant particle of red oxide of mercury, 
Sulphureted chyazic acid is a compound of 1 atom sulphur + 4 
integrant particles of chyazic acid. Ferrureted chyazic acid is a 
compound of 4 atoms black oxide of iron + 1 atom prussic acid, 
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On Tuesday, May 2, a paper by George Montague, Esq. on the 
ardea nigra, or black stork, was read. ‘This bird was shot in Eng- 
land. 

On Wednesday, the 24th of May, the anniversary of the Society, 
the following office-bearers were elected for the ensuing year :—~ 


Presipent—Sir James Edward Smith, M.D. 
Treasurer—Thomas Marsham, Esq. 
Secrevarny—Alex. Macleay, Esq. 
Unper Sxcrerary—Mr, Richard ‘Taylor, 
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There were retained of the old Council :— 


The President, 

The Lord Bishop of Carlisle. 
Aylmer Bourke Lambert, Esq. 
William Elford Leach, M.D. 
Alex. Macleay, Esq. 

Thomas Marsham, Esq. 
William George Maton, M.D. 
Daniel Moore, Esq. F.R.S. 
Joseph Sabine, Esq. F.R.S. 
Thomas Smith, Esq. 


The five following Fellows were elected into the Council :— 


Thomas Marquis of Bath. 

William Kent, Esq. 

‘Rev. Thomas Rackett. 

Thomas Thomson, M.D. F.R.S. 
John Walker, Esq. 


Since last anniversary the Society has lost nine Fellows and five 
Foreign Members by death; and eleven new Fellows have been 
elected into the Society. 


GEOLOGICAL SOCIETY. 


April 21,—A communication from Thomas Hare, Esq. entitled 
Observations on Basalt, with eight illustrative drawings, was read. 
In the opinion of the author of this paper, basalt is a crystallized 
substance, formed by deposition from an aqueous solution ; its real 
form is spheroidal, and the columns which it usually presents result 
from those spheroids being heaped one on another, and from the 
Jateral compression to which each heap is subjected by contiguous 
and surrounding heaps. 

May 5.—A paper by the Rev. W. Buckland, M.G.S. entitled 
a Description of an insulated group of Rocks of Slate and Green- 
stone, situated on the east side of Appleby, between Melmerby and 
Murton, in Cumberland, was read. 

The group of rocks here described runs nearly N. and S., and 
consists principally of slate and green-stone, the slate lying for the 
most part on the east of the green-stone.. The order of the super- 
_position of these two rocks appears to be very indeterminate ; some- 
times they abut abruptly against each other; sometimes the slate is 
uppermost, but most’ generally the green-stone. A few thin beds 
of blackish transition lime-stone occur in the slate; and in some 
places the slate is intersected by dykes of compact flesh-red felspar 
with scales of mica. In another place a more perfectly characterized 
granite makes its appearance surrounded by green-stone; but 
whether this is a dyke, or a projecting mass of the subjacent rock, 
it is not easy to ascertain, 
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Ou the east side of the range of rocks above described may be 
seen a conglomerate (being one of the forms of the old red sand- 
stone) resting immediately on the slate, and itself serving as the 
basis for the great lime-stone deposit which crops out in Cross Fell 
and forms a parallel range to the slate and green-stone. On the 
western side, however, of this latter range, a very different series 
of rocks displays itself. First occur strata of lime-stone, either by 
themselves or with their seams of coal interposed, elevated at a high 
angle approaching to vertical, and much broken. Then comes ina 
sand-stone in nearly horizontal beds, extremely different from the 
conglomerate already mentioned, and, in the opinion of the author 
of this paper, forming a part of the great deposit which ove. spreads 
the vale of Carlisle, a large part of Cheshire, and the vale of York, 
and in which are found the great quarries of gypsum and the beds of 
rock salt, a deposition more recent than the magnesian lime-stone 
which is incumbent on the upper strata of the principal English 
coal-fields, 


ROYAL INSTITUTE OF FRANCE, 


Account of the Labours of the Class of Mathematical and Physical 
Sciences of the Royal Institute of France during the Year 1814. 


I. Physical Department. By M. le Chevalier Cuvier, Perpetual 
Secretary, 


CHEMIsTRY. 


OnE of the most curious substances lately discovered is todine, a 
substance long concealed in kelp, which by heat is converted into 
a beautiful violet vapour, and which, acting on other bodies in a 
manner analogous to chlorine, has given new force to the notions 
originating from the nature of sulphureted hydrogen and from that 
of chlorine—notions tending to introduce into the theory of 
chemistry that important modification that oxygen is not the only 
principle capable of producing acidity. 

In fact, Berthollet had shown about 30 years ago that sulphureted 
hydrogen, though it contains no oxygen, possesses all the properties 
of acids ; and the German chemists had dwelt very much upon this 
fact in their disputes with the French chemists. MM. Thenard and 
Gay-Lussac made experiments in 1809 showing that it is impossible 
to extract oxygen from what was called oxymuriatic acid ; and that, 
if it contains oxygen, we must suppose, that in all cases when it is 
converted into common nfturiatic acid, water is formed, which 
unites, and cannot be separated from the acid produced, or at least 
that the elements of the water enter into the acid as constituent 
parts ; while on the other hand, by regarding oxymuriatic acid as a 
simple substance which forms muriatic acid by combining with 
hydrogen, these suppositions are rendered unnecessary. But though 
our two chemists stated these two hypotheses, they adhered to the 
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former, which appeared more analogous to what takes place in the 
greater number of acidifications, 

Sir H. Davy, who had been led to the same conclusions, made 
his decision with yreater boldness. He adopted the latter hypothesis, 
and gave to oxymuriatic acid the new name chlorine, from which 
he derived that of the other acids into which it enters. One of 
these (muriatic), in which it is combined with hydrogen, has been 
called hydro-ch/oric acid; the other, in which it is combined with 
oxygen, chloric acid. 

The experiments on the acid, called flzoric acid, led soon after 

~ to the notion that it was likewise composed of hydrogen and of a 
simple body of a peculiar nature, distinguished by the name of 
fluorine. This opinion was first entertained by M. Ampere, lately 
named a member of the section of geometry. 

Thus the property of acidifying hydrogen, or of becoming acid 
by its means, was admitted in three substances ; namely, sulphur, 
chlorine, and fluorine. Jodine has presented itself as a fourth body. 

In our analysis of the labours of last year, we stated that iodine 
was discovered by M. Courtois. This skilful manufacturer appears 
to have discovered it about the end of 1811; but he mentioned it 
only to his friend M. Clement, who did not make it known to the 
public till towards the end of 1813. * But this delay was soon com- 
pensated. In a few days M. Gay-Lussac and Sir H, Davy deter- 
mined its principal properties, pointed out its analogy to chlorine, 
and described the two acids which it forms, like chlorine, with 
hydrogen and oxygen. Davy presented this analogy as a new argu 
ment in favour of the theory which he had embraced. 

Since that period iodine has been examined with that interest to 
which it is entitled. M. Colin has examined its combinations with 
mercury and ammonia, and ascertained that it forms iodic acid (a 
combination of iodine and oxygen) whenever it is treated with those 
oxides in which the oxygen is feebly combined. He explained the 
generation of the fulminating powder of iodine, first discovered by 
M. Courtois. Ammoniacal gas is absorbed by iodine, and forms 
with it a viseid liquid, which changes its nature when put into 
water. The hydrogen of a part of the ammonia forms with a part 
of the iodine hydriodic acid, which combines with the rest of the 
alkali, and the azote of that first portion of ammonia forms with 
the other part of the iodine the fulminating powder. 

The same M. Colin has laboured with M. Gauthier Claubry to 
determine the way in which iodine acts on organic bodies. ‘These 
two young chemists have ascertained that those substances in which 
the oxygen and hydrogen are in the same proportions as in water 
merely mix with iodine: that those in which there is a greater pro- 
portion of oxygen combine with it intimately; but that neither of 
these bodies is altered, unless a heat be employed capable of de- 
composing them. On the other hand, those substances in which 
hydrogen abounds convert iodine into hydriodic acid. ‘The same 
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thing happens to the first class of bodies when they are sufficiently 
heated to let go their hydrogen. These experiments presented some 
curious appearances. A mixture of starch and iodine, when tritu- 
rated, assumes a red, blue, or black colour, according as the iodine 
is more abundant, &c. 

But our associate Gay-Lussac is the person who has made the 
most extensive and careful set of experiments on iodine. His paper 
has been printed. in the Annales de Chimie. He examines iodine 
itself, its combinations, and those of its two acids with diflerent 
bodies. These, according to the established rules of nomenclature, 
are denominated codurets, iodates, and hydriodates, He treats 
likewise of chlorine, and makes some new remarks on its combina- 
tions, all of which had not been correctly appreciated, ‘Then con= 
sidering prussic acid as essentially formed of azote, hydrogen, and 
carbon, he concludes that azote ought likewise to be added to the 

*tist of substances capable of producing acids without oxygen. ‘This 
leads him to consider acidity and alkalinity as properties belonging 
to certain bodies and certain combinations, without any necessary 
rélation to their composition, as far as can be discovered, and which 
of consequence makes it approach to the ideas of Winterl and some 
German chemists. "his memoir is full of delicate investigations 
and ingenious hiuts, of which it is not possible to give an account, 
bat which will not fail to give a new spring to the most profound and 
most important department of chemistry. 

» Our respectable associate M. Sage, who, notwithstanding his age 

and infirmities, always takes a lively interest in new chemical facts, 
has likewise made experiments on iodine, and on kelp, from which 
it is obtained. He has observed the alteration produced by iodine in 
the silver vessels in which it is heated. Kelp furnished him, by 
naked distillation, products analogous to those of animals ; and by 
macerating them in weak nitric acid, he obtained a cartilaginous 
net, similar to that left by bones and by madrepores when deprived 
of their earthy parts. M. Sage concludes, from these two facts, 
that the fuci are polypi. 

‘The same chemist has presented likewise a notice on the advan- 
tages of reducing galena by the fire. He affirms that by this method 
much more lead is obtained than by the ordinary way. 

M. Theodore de Saussure, correspondent, who in 1807 had read 
to the Class a memoir on the composition of alcohol and of sul- 
phurie acid, of which we gave an account at the time, and from 
which it resulted that ether contains more carbon and hydrogen than 
alcohol, has last year resumed this important object of investigation, 
and making use of methods at once more simple and more rigorous, 
has obtained « more exact result. By passing these two_ liquids 
through a red-hot porcelain tube, he converted them into water and 
a gas, the analysis of which presented no difficulty. By this method 
he ascertained that alcohol and ether contain each an identical 
proportion of carbon and hydrogen, and in the same ratio that they 
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are in olefiant gas, but combined with different proportions of water 
reduced to its elements. 

In alcohol the elements of water form a third of the whole, and 
in ether they form the fifth part; so that the action of sulphuric 
acid upon alcohol to produce ether seems to consist only in de- 
priving it of a portion of its water; and the same acid, when 
applied in greater quantity, produces olefiant gas, by removing the 
whole of the water. 

The analytical results of M. de Saussure agree with those ob- 
tained by the late Count Rumford, respecting the quantity of heat 
produced by combustion of alcohol and ether. 

One of the great difficulties in the analysis of organic bodies 
consists in this, that chemistry possesses but a small number of re-' 
actives capable of separating the immediate principles without de- 
stroying them. M.Chevreul, Assistant Chemist in the Museum of 
Natural History, has endeavoured to render them more useful, by? 
employing very different degrees of heat, and thus varying their 
solvent power. 

For this purpose he has contrived a machine, which he calls a 
distillatory digester, consisting in a Papin’s digester, shut by a 
valve attached to a spring. The force of this spring, which is 
altered at pleasure, determines the degree of heat which the liquid 
must receive in order to escape. ‘The produce of each degree is 
successively collected by means of a tube passing into a receiver. 
The solid matter under examination is retained in the digester by 
means of a diaphragm, by which it may be pressed, and all the 
remaining liquid forced out of it. 

M. Chevreul has made experiments on cork by this method. 
He subjected it 20 times to the action of water, and 50 times to that 
of alcohol. Having thus separated various substances, there re- 
mained a cellular body, which he calls sulerin, and which, when 
treated by nitric acid, is converted into suleric acid. Among the 
substances thus extracted from cork, there is one which he considers 
as new, and which he calls cerin, because it possesses several of the 
properties of wax. 

The same chemist has applied his method to amber, and ascer- 
tained that succinic acid exists in it in a perfect state. 

He has likewise continued his researches on saponification, of 
which we gave an analysis last year. By comparing fat in its na- 
tural state with that which has been saponified, he has concluded 
that the new properties of the last do not proceed from the separa- 
tion or addition of any constituent, but from a new mode of com- 
bination, occasioned by the action of the alkali, which gives to fat 
an analogy with the acids independent of all oxygenation. 

M. Pelletier, the son of our deceased associate, has examined the 
colouring matters from sandal wood and alcanette (anchusa tinc- 
toria), hitherto considered as mere resins. The first, besides pos- 
sessing most of the properties of resins, is soluble in acetic acid, 
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even when very weak, and then acts upon gelatine like astringent 
bodies, and forms oxalic acid when acted on by nitric acid. It 
possesses, besides, some other characters, which seem to raise it to 
the rank of a peculiar vegetable principle. The colouring matter of 
alcanette dissolves in ether, alcohol, and expressed oils, When 
treated with nitric acid, it gives oxalic acid and bitter principle. 
Alkalies and water make it undergo various changes of colour. 
These united properties, in the opinion of M. Pelletier, entitle it 
likewise to be considered as a peculiar vegetable principle. 

We have seen formerly that crude platina, as extracted from the 
mine, contains several foreign substances, and among others, four 
peculiar metals, which have been lately described. Last year we 
described the methods employed by M. Vauquelin to separate palla- 
dium and rhodium, (two of these metals form a solution of platinum 
in nitro-muriatic acid) ; and to obtain them in a state of purity. We 
_mentioned, likewise, that M. Laugier having perceived that this 
solution contains a notable quantity of a third metal, remarkable for 
its volatility, on which account it received the name of asmium, had 
pointed out a method of collecting it. 

A black powder, which does not dissolve in nitro-muriatic acid, 
remained to be examined. It forms the residuum after the solution 
of crude platinum. It is composed chiefly of osmium, and of a 
fourth metal, to which, on account of the various and lively colours 
of its solution, the name of iridzwm has been given. 

These two metals are united in that powder with chromium, iron, 
titanium, silica, and even with a little alumiaa. The difficulty was 
to separate them completely from this mixture, and to obtain them 
in a state of purity. 

Vauquelin has succeeded in this, but by laborious and compli- 
cated processes. 

Simple washing divides this powder into two parts; one, finer 
and more brilliant, contains more iridium and osmium, and scarcely 
any chromium ; the other, browner and coarser, contains less of 
the first two metals and more of the others. As this last portion is 
the most difficult to analyze, we shall confine ourselves to it. 

M. Vauquelin triturates it in the first place with twice its weight 
of nitrate of potash. The oxygen of the acid oxidates the iridium 
and osmium, which combine with the disengaged potash. The 
application of heat disengages a greut part of the acid and the 
osmium, which are received in lime-water. The residue, diluted 
and saturated with nitric acid, gives a precipitate of iridium, tita- 
nium, iron, alumina, and a little oxide of chromium, and there 
remains a liquid composed of potash united to chromic acid and to 
osmium. This last metal is separated by adding nitric acid and 
distilling, receiving the osmium in a flask surrounded by ice. A 
little muriatic acid is poured into the water containing the osmium, 
A plate of zine is then introduced, which precipitates the osmium, 
To obtain it quite pure it is washed with water acidulated with a 
Jittke sulphuric acid. 


462. Proceedings of Philosophicai Societies. (Juse, 


The chromium is next to be separated. For this purpose the 
liquid is evaporated, the residue dissolved in water, and filtered, to 
separate the silica that may be present. Pronitrate of mercury is 
then poured in, whieh occasions a precipitate of chromate of mer- 
cury, which, being dried and heated, gives the green oxide of 
chromium. There remains for examination the first precipitate of 
iridium, titaniam, iron, chromium, and alumina. There is like- 
wise a little osmium, which is removed by digesting in muriatic 
acid, distilling, and precipitating by zine as before. If there 
remain portions undissolved, tlfey must be triturated with nitre, as 
at first; and we observe that the oftener this operation is repeated 
the more blue do the muriatic acid solutions become, because they 
contain less and less iron and titanium, which, as more easily dis- 
solved, are first acted upon by the acid, and leave behind them a 
greater proportion of iridium. pPOeS 

Now iridium has this property: when in that state of oxidation 
that it forms red solutions in acids, it is only precipitated by sal- 
ammoniac, and that in the state of a triple salt. It is therefore 
brought to this state by boiling its muriatic solution with nitric acid. 
The liquid is neutralized by ammonia. By boiling, the iron and 
titanium are thrown down. ‘The iridium is then precipitated by sal- 
ammoniac; and the triple salt obtained, when exposed to a red 
heat, leaves iridium in a state of purity. 4 

This metal, so difficult to separate from the singular alloy which 
concealed it from all eyes, possesses remarkable properties. Its 
colour and lustre are very similar to those of platinum. It is more 
difficultly fusible. It is insoluble in the simple acids, difficultly 
soluble in nitro-muriatic acid ; but potash and nitre oxidize it, and 
combine with it into black powder, which gives a blue-coloured - 
solution. With boiling nitro-muriatic acid, it forms a red solution. 
Its blue solutions themselves become red when boiled ; but both the 
blue and the red solutions are discoloured by sulphate of iron, sul- 
phureted hydrogen, iron, zinc, and tin. Oxymuriatic acid causes 
them to resume their colour. It is iridium which gives a red colour 
to the last precipitates of the triple salt of platinum, while the first 
precipitates, into which it does not enter, are yellow, 

The properties of osmium are not so easily determined, in con- 
sequence of the ease with which it is oxidated and volatilized. Its 
oxide is white, and very caustic. It exhales an unsupportable odour. 
It is flexible and fusible, like wax; and as soon: as it touches an 
animal matter, it blackens it. Its solution in water becomes blue 
by nutgalls, &e. ; 

M. Mongez, member of the Class of Ancient Literature, has 
read a memoir on the bronze of the ancients, in which he shows, 
from experiments made by M. Darcet, that it is. not by immersion 
in cold water that bronze becomes hard, as is the case with steel ; 
but that it acquires its hardness by being heated red-hot, and then 
allowed to cool slowly in the air. M. Darcet has taken advantage 
of this property to make symbals, instruments hitherto made only in 
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Turkey, and, itis pretended, by a single workman in Constantinople, 
who possesses the secret. 

The falls of stones from the atmosphere, since the reality of the 
phenomenon has been constated, are observed so often, that by and 
by the most astonishing thing will be the long incredulity enter- 
tained respecting them. A remarkable fall took place this year in 
the department of the Lot-et-Garonne. It happened on the 5th of 
September, and, as usual, in fine weather, with a strong explosion 
and a whitish cloud. The number of stones was considerable; one 
of them was said to weigh 18 pounds. They were scattered over a 
surface of about a league radius. ‘Their external characters and 
composition are absolutely the same as in other stones of the same 
origin, only their fracture has tints a little more marbled than 
common. Excellent reports by two good observers at Agen, MM. 
de Saint-Amans and Lamouroux, have made us fully acquainted 
with the details of the phenomenan. 

M. le Comte Berthollet has presented to the Class, on the part of 
Mr, Tennant, one of the stones that fell last year in Ireland, and 
which resemble all the others, excepting that they contain a little 
more iron, 

It is known, and we have had repeated occasions to mention it, 
that the stone called arragonite furnished the strongest objection 
that could be produced against the employment of crystallization in 
the classification of minerals ; because chemists had found no differ- 
ence between its composition and that of calcareous spar, though 
the crystalline forms be essentially distinct. ‘This objection is now 
removed. M. Stromeyer, Professor of Chemistry at Gottingen, 
has discovered the constant presence of three per cent. of strontian 
in arragonite, while none exists in calcareous spar. M. Laugier, 
Professor in the Museum of Natural History, has repeated this 
analysis, and obtained the same result. It remains to be explained 
how the addition of so small a quantity of a constituent can change 
so completely the form of the primitive molecule of a mineral. 


(Lo be continued.) 


ARTICLE XII, 


SCIENTIFIC INTELLIGENCE; AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE, 


I. River Missouri. 

The river Missouri, which was navigated in 1805 and 1806 by 
Captains Louis‘and Clarke from its junction with the Mississippi. to 
its source, runs a course east and south of above 8000 miles. It 
rises in a very elevated group of mountains situated between north 
latitude 44° and 45°, and about west longitude 112°. The height 
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of these mountains is unknown; but as their summits are perpe- 
tually covered with snow, we are sure that it at least exceeds 8000 
feet. It runs in a northerly direction for nearly three degrees of 
latitude; then easterly, with still a northerly inclination, for six 
degrees of latitude; then nearly south ; afterwards south-east ; and 
lastly, nearly east, over a space occupying nine degrees of latitude 
and 13 degrees of longitude. Its size is fully as great above a 
thousand miles before it joins the Mississippi as at the junction, yet 
a great number of large rivers join it in the interval. This shows 
us the great evaporation to which it is subjected. It joins the 
Mississippi nearly in north latitude 39°, west longitude 90°, from 
Greenwich. The Mississippi, after this junction, flows for 10° of 
latitude south, a course, including the windings, certainly not so 
little as 2000 miles ; so that the whole course of the Missouri, from 
its source to the ocean, exceeds 5000 miles. ‘This is a length, of 
course, that will not easily be -paralleled any where else ; and 
almost the whole of this immense river is navigable. What is still 
more important, a great part of its banks consist of fertile plains ; 
and from the observations of Lewis and Clarke, it would appear that 
a coal country occupies about a thousand miles of these plains. 
What a country is this likely one day to become! 


Il. An Analogy respecting Volcanoes. 


The phenomena of volcanoes are some of those that have hitherto 
baffled the sagacity of philosophers. Hence 1 conceive that every 
analogy which has any tendency to throw light upon their origin, 
however insignificant in itself, ought not to be neglected. ‘This 
induces me to venture to state the following one. Some time ago 
I got asalt from Mr. Trimmer, which is sublimed during the. burn- 
ing of London bricks. Mr. ‘Trimmer informed me that the sand 
which is mixed with the clay in the bricks is brought from below 
Woolwich, and is therefore in all probability impregnated with 
common salt.. This will account for the acid in the sal-ammoniac. 
I was at a loss to account for the decomposition of the common salt ; 
but a correspondent from Bristol (Annals of Philosophy, v. 157,) 
suggests that sulphate of ammonia is generally formed during the 
combustion of coal. This must no doubt be the case, as pyrites is 
almost a constant companion of pit coal. Here, then, we have 
during the burning of bricks containing common salt by common 
pit coal the sublimation of sal-ammoniac. Now it is well known 
that sal-ammoniac is sublimed from Mount Vesuvius. Hence is it 
not likely that the fuel which supports Vesuvius is coal, and that sea 
water has access to it? This supposition has been made long ago; 
but the preceding analogy seems to me to strengthen it. Would it 
not be proper to ascertain whether sal-ammoniac be sublimed from 
all voleanoes? and if not, whether there be any thing peculiar in 
the position and geology of those that yield this salt? If all volea- 
noes yield sal-ammoniac, I should be inclined to suspect that the 
quantity of coal contained in the bowels of the earth is much 
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greater, and that it goes much deeper, than has been hitherto sus- 
pected. 

D4 Hil. Arragonite. 

It may be worth while to state, that Stromeyer’s discovery of the 
presence of strontian in arragonite has been confirmed more than 
six months ago at Paris by the experiments of Vogel, Laugier, and 
Vauquelin, all of whom succeeded in obtaining crystals of nitrate 
of strontian from arragonite. 


IV. Whether Cast-Iron expands on congealing. 


In answer to the queries and doubts of my Correspondent N. N. 
on this subject, [ have to observe that Reaumur made a set of expe- 
riments on the melted metals, and found that three of them expand 
in the act of congealing; namely, cast-iron, bismuth, and anti- 
mony ; while all the rest contract. If you throw a piece (of toler- 
able size) of gold or silver into these metals in fusion, it immediately 
sinks to the bottom ; but a piece of iron will swim on the suriace 
of the melted mass. When melted iron congeals, the surface is 
not concave, as it would be if it contracted, but convex. ‘fhe 
allowance alluded to by N. N. for the shrinkage is in consequence 
of the diminution of bulk before congealing, partly from conirac- 
tion, and partly from leakage. If the iron had congealed before 
. the addition was made, it would be in vain to make it, as the addi- 
tion would not unite with the old portion. 


V. On the Production of Complimentary Colours by the successive 
Reflection of Polarized Light from Gold and Silver. 

~ Dr. Brewster has discovered that if a pencil of polarized light 
undergoes more than two reflections between two polished plates, 
either of gold or silver, it consists of two portions, A and B, of 
coloured light, the colours being complimentary to each other. The 
portion A is polarized in the plane of reflection, and B in a plane 
perpendicular to it. The colours of A and B vary after every two 
reflections. The 2d and 3d, the 6th and 7th, the 10th and 11th, 
&c. reflected images are Live, or composed of the most refrangible 
rays ; while the 4th and 5th, the Sth and 9th, the 12th and 18th, 
&e. are red, or composed of the least refrangible rays. The angle 
of incidence upon the plates should be between 80° and 90°, and 
the plane of reflection inclined 45° to the plane of the primitive 
polarization, In order to perceive the colours, the reflected pencil 
must he analyzed by a prism of Iceland spar. This singular pro- 
perty is not possessed by mercury, lead, steel, nor any other metal 
which has beet tried ; but all these metals possess another property 
different from that of the gold and silver. ‘These experiments have 
been repeated and verified by M. Biot, of the Institute of France. 


VI. On the Multiplication of Images, and the Colours which 
accompany them, in some Specimens of Iceland Spar. 
Professor Robison, Martin, Brougham, and Malus, have success- 
Vor. V. N° VI. 2G 
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ively examined the multiplication of images, and the beautiful 
colours which accompany them, in some specimens of Iceland spar. 
All these philosophers ascribe the phenomena to fissures within the 
erystal, and almost all of them explain the multiplication of the 
images by internal reflections. Dr. Brewster has discovered the 
true cause of all these appearances, and can communicate the 
faculty of producing them to any piece of Iceland spar, or any 
double refracting crystal. What was supposed to be an accidental 
fissure, he has shown to be an znterrupting stratum, either of the 
same or of a different substance, crystallized in a different manner 
from the rest of the mineral, and producing the complimentary 
colours by depolarizing two of the images ; and he has found that 
this stratum is always perpendicular to the shorter diagonal of one 
of the rhomboidal faces. The artificial rhomboids which have been 
constructed upon this principle imitate, in the most perfect manner, 
all the phenomena which appear in the real crystal. 


VII. Optical Properties of Iodine. 


In attempting to obtain a measure of the refractive power of 
iodine by ascertaining the angle at which it polarizes light, Dr. 
Brewster found that it possessed the property of polarizing the light 
which it reflected in two opposite planes, a property which is pecu- 
liar to metallic bodies. 


VIL. Queries respecting the Visibility of the Stars in the Day-time. 
(To Dr. Thomson.) 
SIR, 

Having for some time past made a considerable number of obser- 
vations on the celestial bodies in the day-time, the following con- 
clusions, amongst many others, have been established, from a great 
number of observations and experiments, viz. that in every instance 
- an increase of the magnifying power of the telescope has the prin- 

cipal effect in rendering a star easily perceptible ; that the diminu- 
tion of the aperture of the object glass produces a very slight effect, 
in some cases none at all, and that when the aperture is contracted 
beyond a certain limit it produces a hurtful effect, and even prevents 
the object from being distinguished. ‘These conclusions, 1 have 
reason to believe, coincide with the deductions of Mr. Short and 
others who have made similar ohservations; so that it may be con- 
sidered as a fact sufficiently established, that magnifying power is 
requisite for distinguishing a star in the day-time, and that the more 
the magnifying power is increased, the more splendid and brilliant 
the star appears. 


Query : What is the cause why the magnifying power of telescopes 
produces this effect ? 

In regard to the planets, a probable solution might be given from 
ihe consideration that the telescope, by enlarging the angle of vision, 
augments the apparent size of the object, thus presenting a larger 
surface to the eye, which is partly the reason why the moon js 
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visible in the day-time. But this reasoning will not apply to the 
fixed stars ; since no telescope is found to augment their apparent 
size, so as to make them resemble planetary disks. I am aware that 
it may be said, that the telescope excludes almost ail the light 
except what comes irom the object, and thereby prevents the im- 
pression made by its light from being effaced;.and that by increasing 
the magnifying power the ground upon which it is seen becomes 
darker, forming a greater contrast to the light of the star. That the 
first of these considerations, however, is not sufficient to account 
for the effect, [am pretty much convinced by the following experi- 
ment. J have frequently directed a long tube, blackened in the 
inside, and furnished with proper apertures to exclude the extraneous 
light, to a star, about sun-set, when it was easily seen with a very 
small degree of magnifying power, but could never perceive it 
through the tube, though I was perfectly certain it was pointed 
directly to the star. This experiment has uniformly failed of suc- 
cess in detecting a star till it beeame visible to the naked eye. That 
the darkness of the ground on which a star is seen is not, of itself, 
sufficient to account for the effect produced by magnifying power, is 
also evident from the following circumstance, viz. that by diminish- 
ing the aperture of the object glass we may produce as dark a 
ground as we please; but this contraction of aperture will not pro- 
duce the effect of rendering a star visible if a small power be 
applied ; nay, by diminishing the aperture beyond a certain limit, 
we prevent a star from being seen, which would otherwise be quite 
perceptible, I am therefore induced to conclude that some addi- 
tional reasons must be assigned why magnifying power produces this 
effect. To ascertain these reasons is the object of this query. 

For similar reasons, I should wish to be informed if the fact is 
established beyond all doubt that the stars are visible in the day-time 
from a deep well or pit. This fact is generally taken for granted, 
both by philosophers and. by the vulgar, and has been asserted by 
many respectable writers, both ancient and modern; but none of 
those whose works I have perused assert that they themselves, or 
avy of their learned friends, have witnessed this phenomenon. Otto 
Guericke, without questioning the fact, attempts to account for it 
in the following manner: “ It is,” says he, “ because the light 
which proceeds from the stars is not overpowered by the rays of the 
sun, which are Jost in the number of reflections which they must 
undergo in the pit, so that they can never reach the eye of a spec- 
tator at the bottom of it.” But for the same reason they ought to 
be visible through a long tube, where the rays of light are prevented 
from striking the inside, by the interposition of proper apertures, 
and more especially when such a tube is accurately directed to a 
particular star, which is contrary to many experiments I have made 
to ascertain this fact. Have any of your numerous philosophical 
readers, or their friends, seen the stars from a deep pit in the day- 
time? Are colliers, miners, or subterraneous surveyors, who are 
frequently in favourable situations for this purpose, known to have 
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occasionally observed them? If so, are small stars distinguishable 
in such situations? or is it only when a star of the first or second 
magnitude happens to pass near the zenith that such a phenomenon 
is perceived ? 

Is it a fact, as has been related by some authors, that the cele- 
brated astronomer Tycho Brahe had an observatory in a deep pit or 
dungeon, where he frequently sat and contemplated the stars in the 
day-time, as reflected from mirrors which were placed around him 
in different positions for this purpose ? 

An answer to any of the above queries, if they be not deemed too 
unimportant for discussion in the Annals of Philosophy, will much 
oblige, Sir, yours, &e. - T. Dick. 

Methven, near Perth, April, 1815. 


IX. On the Explanation of the Fiuctionary Calculus. 


(To Dr. Thomson.) 
SIR, 

The following ideas owe their origin to the valuable article of 
Professor Christison in your last number. Their merit is certainly 
only of the ordinary kind, yet their publication may perhaps ¢o 
some good. 

To facilitate the conception of the generation of fluxional quan- 
tities, I conceive that if the line A D (see the Professor’s figure) be 
considered as a cylinder, on which is rolled a sheet, of paper, 
divided into the two parallelograms, AF, CE, the former being 
coloured black, and the latter red; then, when the paper is un-- 
rolled, it will be easy for the student to comprehend the generation 
of the rectangles, and also their constant ratio to each other, which 
(Euclid i. 6,) is as A E to ED, or, in the Professor’s example, as 
5 tol. 

Again, if A C DE, in fig. 2, represent a piece of paper forming 
a parallelogram, as A D, and a triangle, as A B C, having a series 
of equidistant lines, as NML, H GF, &c. &c. drawn parallel to 
CBD, and on which the respective proportions of C B to B D, of 
NM to ML, of HGtoGF, &e. &e. are written, then if CD 
represent a cylinder on which the paper is rolled, commencing at 
C D, it is manifest when the paper is unrolled that A E will be the 
part first visible, and as it continues to be unfolded, the generation 
of the parallelogram and triangle, and also the ratio of their rates 
of increase, by the numbers on the parallel lines, at any instant or 
position, will be shown in the easiest and most familiar manner. 

This simple contrivance will, I conceive, illustrate completely 
the Professor’s idea, as the generation of the quantities can be easier 
comprehended by this mode than by supposing them to be produced 
by the motion of a line. I perfectly agree with your learned Cor- 
respondent, that the first principles of this science, and indeed 
somewhat more, may he attained by very young persons; and it is 

singular that a simple and elementary treatise adapted to their com- 
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prehension has not yet been published. An author perhaps could 
not he better employed than in elucidating the principies of those 
sciences which, from their great and important applications, are so 
intimately connected with the most profound and interesting depart- 
ments of human knowledge. 

faim oor, however, a friend to the introduction of motion into 
the concepiion of fluxional quantities, as | conceive it to be foreign 
to the inuutpy. ft would rather consider the differential calculus as 
am extension of the science of algebra. 

; Your humble servant, 
mouth, May, 1815, Grorce Harvey. 


X. Milky Juice of Plants. 


yr, John has lately examined the milky juice of several European 
plants. | conceive that a short account of the results which ke 
cbiained will be acceptable to the readers of the Annals of Phi- 
losophy. 

1, Leontodon Taraxicum (Dentylion). 

The juice of this plant is liquid, and milk-white. It has a 
sweetish and very bitter taste, with a certain degree of sharpness: 
Its smell is similar to that of the fresh plant. When exposed to the 
air; it speedily coagulates, and acquires a violet-brown colour. The 
coagulated sap being boiled in water, communicates to that liquid a 
brown colour and a bitter taste, and the property of reddening 
litmus paper. The undissolved portion is white and elastic, and 
similar to caoutchouc. . It becomes brown by exposure to the air. 
Alcohol acts but feebly on it, dissolving only a little resin. The 
caoutchouc burns with a brilliant flame. ‘The watery solution was 
precipitated by oxalic acid, nitrate of silver, nitrate of mercury, and 
nitrate of barytes. Hence the constituents of this plant are— 


Water. A trace of gum? 

Caoutchouc. An acid. 

Bitter extractive. Muriate, phosphate, and sul- 
A sweet substance ? phate of lime, and of an 
A trace of resin. alkali. 


2. Lactuca Sativa (Lettuce). 


This plant yields but little milky juice. According to John, its 
properties are the same as those of the leontodon taraxicum, and its 
constituents the same. He was not able to determine whether it 
contained an uncombined acid. From the known soporific powers 
of the juice of lettuce, there is reason to believe that it contains a~ 
substance similar to that which exists in common opium, It would 
be worth while to examine whether the juice of the leontodon 
taraxicum contains the same principle. 


3. Ficus Carica (Fig Tree). 
The twigs and footstalks of this tree yield a milky juice, which 
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speedily coagulates in the air, and becomes a transparent mass, 
having the consistence and lustre of wax. The fresh sap has a 
bitterish and -astringent taste, but produces no change upon the 
solutions of iron. Water dissolves a small portion of the coagu- 
lated sap. Alcohol at a boiling temperature dissolves about a third 
of it; but the resinous substance thus dissolved precipitates again as 
the liquid cools. The undissolved portion possesses the properties of 
caoutchouc. Hence the constituents of this sap are as follows :— 


Caoutchoue. A trace of extractive, soluble in 
Resin, soluble only in boiling water. 
alcohol, Salts, 


4, Platinus Occidentalis (Plane-Tree). 


The bark and wood of these trees when young contain a milky 


juice. This juice, according to John, contains the following con- 
stituents :— 


Water. A very small quantity of gummy 
Resin, soluble in boiling alcohol matter. 

only. - Phosphoric acid. 
Cacutchouc. ~ Salts. 


XI. Account of a dreadful Accident at Heaton Main Colliery 
near Newcastle.* 


This colliery is situated in the hed of coal called the high main, 
It is of a considerable depth, about 110 fathoms, and the shaft is 
situated at the lower extremity of the mine. The shaft is divided 
by boarding all the way down, so that the same opening served for 
the wp and down cast shaft. The seam towards the rise had been 
formerly worked as a colliery, under the name of Heaton Banks, 
by shafts distinct from the present working, which shafts, when 
the colliery was given up, were covered over with boards and earth. 
In the course of time these old workings had become filled with 
water ; and the managers of the present colliery being well aware 
of the danger attending so large an accumulation of water, the 
workings were proceeded in with the utmost caution. 

The mine was very much subject to what the colliers eal] the 
creep, which is a gradual filling up of the horizontal passages. It 
had been customary for some time past to bore in various directions 
upon the lines the men were working, in order to ascertain whether 
any body of water lay concealed in the adjacent cavities. This 
precaution wes about to be put in practice at nine o’clock on Wed- 
nesday the 3d of May; but before that time had arrived, (between 
three and four o’clock in the morning,) a dreadful rush of water 
came through the roof in the north-west part of the colliery, and 
continued to flow with such rapidity, that only 20 men and boys 
were enabled to make their escape. In a very short time, the 


* This account is partly drawn up from private information, and partly from 
the Tyne Mercury for May 9, 1815, y 
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water closed up the lower mouth of the shaft: and that night it 
rose to the height of 24 fathoms. Some faint hopes being enter- 
tained that the men below would retire to the higher parts of the 
workings, which were said to be above the level of the water in the 
shaft, every exertion was used to open a communication with them 
by the old workings. Considerable difficulties, however, presented 
themselves. The rubbish which covered and choaked up the 
mouths of two old shafts, when deprived of the support of the 
water, fell in, dragging along with it some trees which had been 
planted round the spot. An old shaft, in front of Heaton Hall, 
has not, however, presented a like impediment, and consequently 
every exertion is using to open a communication by that way. 
They had uncovered the pit, and reached the scaffolding on Saturday 
the 6th, which was five fathoms from the surface; and we under- 
stand their efforts are likely to be successful, if not prevented by an 
accumulation of inflammable air, with which the old workings 
appear to be filled. Ever since the accident, three large engines 
fone of 130 horse power) have been constantly employed in draw- 
ing the water from the pit, at the rate of about 1200 gallons per 
minute, yet on Friday morning it was found to have attained the 
height of 31 fathoms up the shaft. In the evening, however, the 
water had decreased about three feet, and we understand has con- 
tinued to decrease since that time; so that no doubt is now enter- 
tained of the colliery being at some future period again set to work. 
We now come to state the extent of the calamity. Mr. Miller 
(the underviewer, who has left a wife and eight children), 32 work- 
men, 42 boys, and 37 horses, have perished; and 25 widows, 
with about 80 children, are left to bemoan the sudden death of their 
husbands and fathers. 
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Joun Carpenter, Truro; for a knapsack, which prevents the 
wet coming between it and the back; and a pouch in front sus- 
pended from the shoulder straps of said knapsack, so as to coun- 
teract its weight. Jan. 20, 1815. 

Jean Raupont, Oxford-street; for certain improvements in 
the construction of dioptric telescopes. Jan. 20, 1815. 

James Mitver, Liverpool; for certain improvements in the 
construction of stills, furnaces, chimneys, and other apparatus 
connected with the art of distillation, Jan, 28, 1815. 

Joun Woop, Manchester, clock-maker ; for certain improve- 
ments in machinery, used for preparing and spinning cotton-wool 
and various other articles. Feb, 4, 1815. 

Josern ‘Cayton and Perer Taytor, Manchester, machine- 
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makers ; for certain improvements in the loom to be used in weav- 


ing cotton, worsted, silk, or other cloth, made of any two or more 
of the said materials. Feb. 4, 1815. 


JAMEs ‘I’nomson, Primrose Hill, Lancashire; for certain im- 


provements in the process of priating cloth made of cotton or 


linen, or both. Feb. 4, 1815. 


Wririam Garrriri, Giltspur-street, London ; for an improved 
toast-stand. Feb. 7, 1815. 


Ricuarp Jonzs Tomutnson, Bristol; for certain improve- 
ments in the method of framing, constructing, or putting toge- 
ther the roofs of buildings, or the parts thereof. Feb. 9, 1815. 


Wirism Mourr, Bedford-square, London; for a mode of 
evaporation and sublimation. Feb. 13, 1815: 

Joseea Burrwr., Thetford, Norfolk; for an invention to be 
used as a support and safeguard in getting in and out of chaises, 
and other two-wheeled carriages. Feb. 21,1815. 

Jonas Dyer, VWootton-under-edge, Gloucester; for an im- 
proved trame or machine for shearing of woollen cloth. Feb. 21, 
seis : 
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own, Mark Lane, London; fora rudder:and cer- 
tain apparatus connected therewith, for governing ships and vessels 
of all aescriptions, with much more certainty and effect, and for 
producing various advantages not hitherto practised or known. 
Feb! 28, 1815. 

Raven Dopo and George Srepuunson, Killingworth, North- 
mberland; for various improvements in the construction of loco- 
motive engines. Feb, 28, 1815. 

Wiirtam Mircuect, Glasgow, and Joun Lawron, King- 
street, Snow-nill, London ; for a lock and key applicable to various 
purposes. March 7, 1815. 

‘Tuomas Deakin, Ludgate-hill, London; for a portable kitchen. 
March 7, 1815. 

Duprey Apams, Fleet-street, London; for certain improve- 
ments In the construction of paper vellum tubes for telescopes, and 
other optical parts of telescopes. March 7, 1815. 

Witrtiam Woop, Shadwell, Middlesex ; for the manufacture 
of a material or materials, and the application thereof to the more 
effectually making water tight and sea-worthy ships and all other 
vessels, which he denominates adhesive felt. March 9, 1815. 

Rosrerr Dickinson, Great Queen-street, Lincoln’s Inn-fields, 
London; for certain improvements in the making or fabrication of 
sundry tools, implements, or articles, used in various arts or mani- 
pulations, or the ordinary occasions of life. | March 14, 1815. 

Joun Mrzrs, Holywell-street, St. Clement’s church-yard, 
Strand, London ;_ for improved elastic stays for women and chil- 
dren; and also to give relief to women in a state of pregnancy. 
March 14, 1815. > 

Evizasern Beveriper, Hatton-garden, London; for an im- 
proved bedstead. March 14, 1815. 
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ARTICLE XIV. 
METEOROLOGICAL TABLE. 


@ 


BAROMETER. THERMOMETER, 
Max.; Min. , Med. Max, Min. Med 


—=—| 


1815. | Wind. 


Evap. |Rain. 


4th Mo. 
April 1|S_— E}29°72/29°5 5/29" 635| 70 | 45 

2} W |29.82/29-8 81129; 815| 63 | 42 
3| Var. |29°91|29°81\29'860| 57 | 34 
4| W_ |30°18|29°91|30°045| 60 | 35 
5} W_ |30°20/30°12|30°160) 59 | 41 
GIN W/)30°12)30:06|30°090! 66.) 43 
7| E '|30°06|29 ick 69 | 45 


14.N 'Wj30'00 Doi 29795; 46 | 34° 
15! N_ |30°13/20-00/30°065) +50 | 28 
16\N —_ E}30°13/30°11|30°120) 53 | 30 
17\N. E/30°25|30°11|30°180} 54 | 31 
30°25|30°18|30°215 
19} Var. |30°18|29°85|30-015 
. 20/8 W_29°85|29°17|29°510 
. |29°17\28'74/28'955 
22|. N_ |29°06/28-74|28-900, 50 | 40 
23)N be pe 24; 129° 06)29°150) 52 | 35 
24|IN E\29° 66) 29°24/29° 450) 54 | 36 
25| Var. |29°91,29°66|29°785 5) 
26\S  E/30-06)30-04|30°050, 58 | 33 
97|IN E3004 29-9229" 980 61 | 43 
Q8\IN E|29°92 29°64/29°780, 64 | 45 
29,N  E}29°64,29:49)}29° 505 54 | 39 
30'S K129°65 29-47 |29" 560, 56 | 40 


—- eS TAPE WCE legen 


30:25'28'74|29'783 70 | 28 


The observations in each line of the table apply to a period of twenty-four 
hours, beginning at 9 A, M. on the day indicated in the first column, A dash 
denotes, that the result is included in the next following observation, 
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REMARKS. 


Fourth Month.—A summer-like day, with a breeze of wind: Cirrus forhed 
about noon, and continued after sun-set, passing io Cirrostratus: some rain fol- 
lowed. 2. Overcast, a.m. apparently with Cirrostratus from Cirrus: during the 
middle of the day this gave place to Cumulostraius. 3. a.m. Overcast, calm, with 
dew on the grass: showers followed: after which Cumulus and Cirrus. 4. Much 
dew: Cirrus, followed by Cirrostratus: a few large drops about sun-set. 5, Much 
dew: Cirrus. 6. The same: low Cumuli prevailed afterwards, some of them 
capped with Cirrostrati: then a shallow bed of Cumulostratus, ending at sun-set in 
Cirrostratus: the evening twilight opake, dewy, aud suffused with red. 8. Cu- 
mulus, beneath Cirrocumulus: a strong breeze: a mixture of Cirrostraius and 
Cirrus gave the clouds an appearance of active electricity ; but the whole ended 
in Cirrostratus. 9. A confused mixture of the modifications, as yesterday, with 
the addition of haze: some drops by 10a.m, and a shower, p.m. 10. Heavy 
showers, a.m.: cloudy, p.m. 11. Wind, a, m. S. W.: the clouds, mingled with 
the smoke of the city, came back from the E, at sun-set. 12. a.m. The clouds 
gathered péle méle,the Cumulus capping : p.m. the Nimbus appeared, and after some 
distant thunder to §.W. we had ashower, 13. a, m, Cirrus, Cirrecumulus : much 
dew, the large drops of which sparkled in the sun with the prismatic colours: 
various modifications of cloud followed : about one p, m, it thundered, N.: then 
nearer, with lightning, 8. : the wind shifting to that point, we had a heavy shower 
from W. with bail : wind and rain at night. 14, a.m, Cloudy, windy: Cumulo- 
stralus: a little snow: swallows skimming the meadows. 15. Cumulus, succeeded 
by Cumulostratus : the wind moderate. 16, Thesame: there were indications of 
hoar frost this morning. 17, Hoar frost; Cumulostratus: at night Cirrostratus, 
and a lunar corona, 18. a.m. A few drops during the union of some clouds, 
which became Cumulostratus, 19. a, m, Loose Cumulus: at night Cirrus, and 
afterwards a very large white lunar halo, 20. Overcast, dripping: a hail 
shower, p, ™m.: at night a lunar hale, very small, the prismatic ring touching a 
corona within, 21, Much cloud and wind : wet forenoon and night: the greatest 
depression of the barometer that has occurred in the present year. 22, 23. Much 
cloud, windy: rainat intervals, 24, Windy: clondy: rain, a.m, with a little 
hail: in the evening the Cumuii dispersed rapidly, with Nimdi and Cirrostrati in 
the horizon, 25. Various clouds, ending in rain, of which, however, very little 
till night.» 26, 27. Windy, variable : some dripping. 28, A little rain early; 
then Cumulostratus, 29. Cumulostraius: strong breeze: dripping: the Ciérrocu- 
mulus appeared, transiently, as for several days past: a Stratus at night. 30, Cir- 
rocumulus, which passed to Cirrostratus: p.m. (upon the wind becoming S, E,) 
rain. 

RESULTS. 


Winds variable, but for the most part Northerly. 
Barometer: Greatest height................0+.- 30°25 inches, 
MACASt, 5. 50m sas civs'y co'en opcegeme vec COIS 


Mean of the period ..... ow vehtrdaPo (8S 
Thermometer: Greatest height.........0:.-.0.-24 10° 
Least ..... Seva eitel sniphe's ade sane Sareea ee 


Mean of the period................ 48°56 
Evaporation, 1°89 inch, Rain, 2°09 inches. 


Tortenwam, Fifth Month, 2, 1815. L, HOWARD, 
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A, 
CER campestre, experiments on 
the sap of, 38. 

Acetic acid, composition of, 1T4—for- 
mation of, 28. 

Actinolite, asbestous, analysis of, 48— 
green granular, analysis of, 42 

Affinity, recent vpinions respectiug, 2. 

Africa, new expedition to, i162. 

Agates, effect of sulphuric acid on, 396. 

Airin the sea at different depths, pro- 
portion of oxygen in, 40, 

Air volcano, 73. 

Alkalies as poisens, 38 

Alcohol, composition of 3), 

America, quantity of paper made in, 233, 

Ammonia, 15. 

Amylate of lead, 272, 

Aneurism, new process for, 72. 

Angehica, archangelica, constituents 
of, 397, 

Antimony, asa poison, 384—sulphuret 
of, analysis of, 21, 

Appennines, burning gas in, 74. 

Ardea nigra, 455. 

Arragonite, composition of, 44—con- 
firmed, 465. ‘ 

Arsenic, as a poison, 385—tests of, 23 
—found in sulphuric acid, 24, 

Arsenious acid,solubility of in water,29. 

Astronomical observations by Col, Beau- 
foy, 63, 121, 216, 289, 363, 443. 

Atomic theory, account of, 8. 

Atoms, weight of several, 305. 

Azote, whether a compound, 14, 

Azotic gas, sulphureted, 17, 

B.” 

Barclay, Dr. on the cells of bees, 142. 

Barytes, asa poison, 386, 

Basalt, on, 456. 

Beaufoy, Col, astronomical and mag- 
netical observations by, 63, 151,216, 
289, 363, 443. 

Benzoic acid, composition of, 181. 

Bergeman, Mr. finds Prussie acid in the 
bark of the pranus padus, 28, 

Berger, Dr. on the geology of thenorth 
of Ireland, 145, 149—mineralogical 
account of the Isle of Manby, 445. 

Beryl, schorlous, analysis of, 44, 

Berzelius, Dr, speculations by, respect- 
ing affinity, 4—canons of, respecting 
combination, 11—-oxides analyzed 
by, 17—analysis of a mineral water 
by, 33—analysis by, of spinel), 48 
—experiments by, to determine the 
compositionof organic bodies,93,174, 
260—address to chemists by, 122— 
system of mineralogy by, 302. 

Birckheck, on French agriculture, 23), 

Bismuth, as a poison, 384, 

Bistre, what, 445, 

Bitter spar analyzed, 51 

Black, Dr. Joseph, biographical ac- 
count of, 321, 
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Blanc, Mount, position of, 368, 

Biende, analysis of, 21. 

Biind and dumb, communication be- 
tween, 153. 

Boa constrictor, excrements of ana- 
lyzed, 413. 

Bones, fossil, 710. 

Boracite, analysis of, 46. 

Brassica oleracea viridis, analysis of, 36, 

Brewster, Dr, on the depolari-ation of 
light, 69—on the effect of pressure 
in making bodies polarizéligit, 143: 

Bridlington barhour, on a well in, 142, 

Brora in Sutherland, strata at, T1— 
coals at, wrought, 81. 

Brown, Captain, new shells found by 
in Ireland, 152. 

Bucholz, Professor, experiments by on 
tungsten, 20—analysis by of Thibet 
cacutchouc, 34—analysis of schorl 
_by, 44—of schorions beryl, 44—of 
vitreous oxide of iron, 47. 


_Buckland, Mr. on a group of rocksin 


Cumberland, 456, 
Buée, Abbe, problem solved by, 538, 


Cc. 

Cajeput oil, 35. 

Calculus, urinary, of a horse analyzed, 
Al. 

Calcutta, weather at, 236, 

Calomel, improvement in the manufac- 
ture of, 29. 

Cambridge, fossils found near, 149, 

Campsie hills, deseription of, 135, 

Cantharides, ‘aS a poison, 386. 

Caoutchouc of Thibet, analysis of, 34, 

Carbon, sulphuret of, 16, 

Carbureted hydrogen gas, how detected 
in coal mines, 332. 

Carriages, draught of, experts. on, 107, 

Cancasus, height of, 233. 

Cells of bees and wasps, on, 142, 

Cerasin, what, 37. 

Cerebellum, on the use of, 316—on the 
stracture of, 345, 

Cerite, analyzed, 50. 

Charcoal, effect of, on iron, 68—on the 
metallization of, 237, 

Charts, naval, construction of, 227, 

Christison, Alex, Esq. on fluctions, 327, 

Chloric acid, 13. 

Chlorine, experiments on, 13. 

Chromates, 31. 

Citric acid, compesition of, 93, 

Clinometer, 146, 

Coal, on the origin of, 141. 

Coloured rings, on, 387. 

Colours used by the ancients, 30T. 

- complimentary, production of 
by the successive reflection of pola- 
rized light from gold and silyer, 465, 

Colymbus [mmer, on the, 141, 

Configliachi, Professor, on the oxygen 
in the air of gea-water at different 
depths, 40, 
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Conite, 45. 

Conium maculatum, analysis of, 34. 

Copper, phosphuret of, as prepared by 
Sage, composition of, 21. 

as a poison, 384, 

Cornish Geological Society, proceed- 
ings of, 229. 

Corawall, on the granite Torrs of, 446 
—on the veins of, 449. 

Crampton, Mr, new process for aneu- 
rism by, 72. 

Cross, Dr. on his opinions respecting 
the cerebellum, 232, 420. 

Cruachan, descriptiom of, 151. +" 

Cube roots, on imaginary, 315, 394. 

Cucumbers, analysis of, 38. 

Cuttle fish, ink of, examined, 417, 

D. 

Dalton, John, animadversiens of, 122. 

Davenport, Mr. Richard, on the sup- 
posed reflection of coid, 338. - 

Davy, Sir Humphry, hypothesis of re- 
specting affinity, 3—experiments by 
on the colours used by the ancients, 
807—on a combination of iodineand 
oxygen, 388—on the action of acids 
on hyperoxymuriate of potash, 453. 

Rew, Dr. Weils on, 251. 

Dick, Mr., queries by, respecting the 

ibility of the starsin the day time, 


Mr., experts. on fuming 

sulph cid, 28—on starch, 37. 

Dorsnl vessel of insects, memoir on, 
191, i. 

Beaught of carriages, expers. on, 170, 

Droiiwiech, account of the brine springs 
at, 448. 

Dundee, rocks in the neighbourhvod of, 
described, 157. 

Durham, geology of, 144, 147. 

Earth, supposed structure of, 140. 

Edgeworth, R. L. Esq. experiments by, 
for determining the draught of car- 
riages, 179, 


Edmondstone, Dr. Arthur, on the co-— 


lymbus immer, 14]. 
Electricity, supposed the same as afit- 
« nity; 2. 
Epidermis of plants, on, 143, 308. 
Ether, composition of, 31. 
— hydriodic, 410. 
Fuchloriue, whether amixture, 453, 
Excrements of the boa constrictor ana- 
lyzed, 413." 
Eye, adjustinent of, 69—on the focal 
powers of, 393. 


i 
Fauna, British, contributions to, 141. 
Ferrureted chyazic acid, 25. 
Ficul carica, sap of, analyzed, 470. 
Fixed air, discovery of,* 325. 
Fleming, Rev. Dr. on fossil orthocera, 
70—on the silver mine in Linlithgow- 


shire, 118—on the recks near Dun- 
dee, 137—on the rocks near St, 
Andrews, 138—contributions to the 
British Fauna, by, 141—on the or- 
thoceratites of Scotland, 199. 

Flinders, Captain, voyage by to Terra 
Australis, 219. 

Flint, en the formation of, 144, 

Fluctions, doctrine of, explained, 327, 

Fluorine, 14, 

Fetus, remains of, found in the abdo- 
men of a child, 454. 

Formations, newer, on, 145. 

Formic acid, 24. 

Fox, James, Bsq. weather at Plymouth 
for six months, by, 284. ; 

French Agriculture, account of, 231, 

Fresh water formations in the Isle of 
Wight, on, 450. 

Funke, Mr. mineral water analyzed by, 
33, 

G. 

Gallic acid, compssition of, 176. 

Galvanism, as a solvent of tirinary cal- 
culi, 114—remarks on, 430, 

Garnet, black, analyzed, 49. 

Gas burning in the Appennines, 74, 233. 

— how conveyed through the streets, 
236. 

—- lights, Acrum’s treatise on, 257, 

— observations on, 392, 

Gay-Lussac, M. memoir by, on iodine, 
i101, 207, 296. 

Gehlen, M. method of gilding steel, con- 
trived by, 2l—experiments by, on 
formic acid, 24—his analysis of preh- 
nite, 45—of zeolites, 46—observa- 
tions, on the analysis of minerals, 52, 

Geode, remarkable, described, 390.- 


Geological Society, meetings of, 143, - 


229, 309, 390, 456, 


Transactions of, 
vol. ii, 444. 

— Society of Cornwall, 229, 
Geognosy, 53. 


Glen Tilt, acco unt of, 309 


Goid, oxides of, analyzed, 17—method 
of separating from silver, 2l—as a 
poison, 385. 

Gooseberry, green, constituents of, 396, 

Gordon, Dr. on the heat evolved during 
the coagulation of blood, 40, 

Granite in Roxburghshire, T7. 

torrs in Cornwall, on, 446, 

Granville, Dr. on the burning gas of 
the Appennines, 233. 

Gregor, Rey. William, analysis of green 
uran mica, by, 281. 

Gum arabic, composition of, 270. 

Gummate of lead, 270. 

Gums, experiments on, 37. 

Gunpowder, elasticity of, 248. 

1s Fray 

Hailstone, Rev. I. on some fossils found 
near Cambridge, 149. 

Hamel, Dr, on phosphorus and potas- 
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sium, 348—on theeffect of sulphuric 
acid on agates, 396. | 

Hannah, Mr. on shetls found in the 
Plymouth lime-stone, 150, 311, 316. 

Hare, Mr. on basalt, 456. 

Harvey, Mr. on the fluctionary calcu- 
lus, 468. 

Haiiyne, analysis of, 42, 

Headington oyster, new localities of, 
390. 

Heart of animals, on the motion of, 227. 

Heat, discoveries respecting, 12—evolv- 

’ ed during the coagulation of blood, 40. 
—Dr, Black’s discoveries on, 326. 

Heaton main colliery, qreadful acci- 
dent in, 470. 

Heilbrunn, mineral water of, analyzed, 
33. 

Heliotrope, found in the hill of Kin- 
noul, 233. 

Hemlock, analysis of, 36. 

Henry, Dr. on the conversion of cast- 
iron pipes into asubstance resembling 
plumbago, 66. © 

Heppingen, mineral water of, analyzed, 


Hildebrand, Professor, experiments by, 
to ascertain if human bones contain 
magnesia, 4}. 

Hill of St. Pierre, near Maestricht, de- 
scribed, 229. 

Hippurites, on, 452. , 

Hisinger, Mr. analysis of various mi- 
nerals, by, 49, 50, 51, 52, 138. 

Hoffman, Mr. death of, 17. 

Honey, Rey. E. on a hill near Maes- 
tricht, 229. 

Hooke, Mr. on the construction of naval 
charts, 227. 

Horner, Leonard, Esq. on the junction 

. of sand-stone and trap at the hill of 
Kinnow), 15l1—on the south-west of 
Somersetshire, 391—account of the 
brine springs at Droitwich, by, 448, 

Hounslow Heath, road proposed over, 
394, 

Hudson’s Bay, mineralogy of, 146. 

Hume, Mr. animadversions on, 292— 
answers by, 116, 428, 

Husson, Mr. David, on the solar spec- 
trum, 154. 

Hydriodates, described, 293. 

Hydriodic acid, 102. 

Hyperoxymuriate of potash, action of 
acids on, 453. 


qe 
Jaen de Bracamoros, postman of, 76. 
Jameson, Professor, , distribution of 
floetz trap rocks, by, 77—on the mi- 
neralogy of the Pentlands, 138—on 
conglomerated rocks, 189—minera- 
logical observationsand speculations, 
bv, 140—on the mineralogy of East 
Lothian, 152. 
- Ice, polar, on, 152. 


Iceland,weather in,query respecting,74, 
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Iceland spar, multiplication of images 
and colours in, 465., 

Imrie, Col. on the Camsie Hills, 135. 

Insects, distribution of, 308. 

Institute of France, account of, for 
1814, 457. ; 

Todates, 404, 

lodine, account of, 12—form of. its 
crystals described, 237—memoir on, 
101, 207, 296, 40i—combination with 

' oxygen, 388—optical properties, 466. 

Toduret of azote, 07. . 

lodureted hydriodates, 408. 

John, Professor, experiments by, on 
gums, 37—on the cucumber, 388— 
on native yellow oxide of lead, 47. 

Johnson, James, Esq. on fossil bones, 70. 

Ireland, north of, geology of, 145, 149. 

Iron, separation of from manganese, 
23—best mode of precipitating, 23 

cast, pipes, conversion of into a sub- 

stance like plumbagu} 66—vitrious 
black oxide of, analyzed, 47—sparry, 
analyzed, 49—cast, whether it ex- 

pands on congealing, 465. 


Keith, Rev. Patrick, on the epidermis 
of plants, 148, 308—on the ascent 
of the sap in trees, 390. 

Kidd, Dr. ‘on the mineralogy of St. 
David’s, Pembrokeshire, 447. 

Kinfauns Castle, weather at, 314, 

Kinnovl, -hill of, on, 143. 

Klaproth, Professor, analysis of acti- 
nolite, by, 43. - 

Knox, Mr. on coloured rings, 387. 


L. 

Lactuca saliva, sap of, analyzed, 469. 

Lagrange, M. Bouillon, analysis of sea- 
water, by, 32. 

Lampadius, Professor, experiments by, 
on potatoes, 39—on nickel, 61, 

Larkins, Mr, teaches crystallography, 
155. 

Leach, Dr. W. Elford, sword-fish de- 
scribed, by, 136—on the genus squa- 
lus, 136—on Dr. Cross’s opiniens, 
252—on sheilsin Plymouth lime-stone, 
232—arrangementof insects, by, 308 
— structure of the cerebellum, 345, 

Lead, oxide of, analyzed, A7—ore, new 
species of, 141—yeilow oxide of, 
whether a protoxide, 186--as a poi- 
son, 387. 

Lectures, 71, £30, $12, 392, 

Leithner, M, method of rendering pla- 
tivuum malleable, contrived by, 20. 
Leontodon taraxicum, sap of, analyzed, 

A469. 

Lepidolite, analyzed, 50. 

Light, depoiarization of, 69—and heat, 
discoveries respecting, 22. 

Lime, asa poison, 386, 

Lime-Stone, firxible, 71—traosition, tn 
Carinthia, 78, 
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Linnwan Society, meetings of, 70, 143, 
228, 308, 390, 455—office-bearers, 
in, 455. 

Liquidamber styracifiua, what, 229. 

Liquor Amnii of a cow, examined, 416. 

Lockart, James, Esq. on imaginary cube 
roots, 315 —his opinions opposed, 394. 
—vindieated, 439. 

Longmire, Mr. Joha B. essay on rents, 
by, 81, 275—on the method of detect- 
ing carbureted hydrogen gas in coal 
mines, 332. 

M. 

Macculioch, Dr. on the hill of Kin- 
moul, 1443—on quartz rocks, 147, 311 
—on the Cruachan, 151—on Glen Tilt, 
309—on certain products obtained in 
the distillation of wood, 444—on the 
granite torrs in Cornwall, 446—re- 
marks on the vitrified forts of Scot- 
Jand, by, 452—on the sublimation of 
silica, 452. 

Mackenzie, Charles, Esq. on the mi- 
neralogy of the Ochil Hills, 134. 

Macknight, Dr. description of Tinto, 
by, 137. 

Magnesia, in human bones, 4i—carbo- 

nate of, from India, 42. 

Magnet, variation in high latitudes, 368. 

Magnetic needle, dip, &c. of, in the 
north Atlantic, 76. 

Magnetical experiments, by Col. Beau- 
foy, 63, 131, 216, 289, 364, 399, 443. 

Malacolite, analyzed, 51. 

Man, researches on the physical history 
of, 379, 

——- Isle of, mineralogical account of, 
AAS. 

Manganese, separating of from iron, 23 
—yed siliceous, 48. 

Marcel de Serres, on the dorsal vessel 
of insects, 191, 369. 

Mathematical problem forsolition, 73. 

Medical Society of Edinburgh request 
information respecting interesting 
facts and experts. in medicine, 318, 

Meerten, L. A. Von, experiments on 
chlorine, by, 13. 

Mercury, how detected in solution, 22 
—as a poison, 383. 

Meteor, remarkable, described, 235. 

Meteorological journal during a Green- 
land voyage, 138. 

table; 79, 159, 239, 319, 


399, 473. 
Meyer, M. 
acid, 22. 
Miers, Mr, experiments by, to decom- 
pose azote, 14, ; 
Milk, salts in, 41—sugar of, composi- 
tion of, 266. 
Mineralogy, pew system of, proposed 
by Berzelius, 302. 
Miniwa, supposed, 48. 
Missouri, river, account of, 463. 
Mitchell, Dr. fish deveribed by, 228, 


on the tests of muriatic 
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Montague George, Esq. essay on sponges, 
by, i3T. 

Mucous acid, composition of, 179. 

Muriatic acid, tests of, 22—as a pvi- 
son, 385. ; 

Murray, Mr. observations on tanning, 
by, 112. 

N. - 

Nasse, M. singular formation of acetic 
acid, by, 28. 

New Holiand, journey into the interior 
of, 738. 

Newspapers published in North Ame- 
rica, 233. 

Nickel, expegiments on, 61. 

Nicol, Mr. discovery of flexible lime, 
by, 71. 

Nitric acid, as a poison, 383. 

Nitrous oxide, how obtained pure, IT. 

Northumberland, geology of, 144, 147. 

Notonectes, classification of, 390. 


Oo. 

Obermenning, mineral water of, ana- 
lyzed, 34. 

Ochil Hills, mineralogy of, 134. 

Oersted, M. speculations of respecting 
affinity, 5. 

Orfila, M. P. treatise on poisons, 382, 

Organic bodies, composition of, 93, 174. 

Orthoceratites of Scotland, memoiron, 
199. 

Oryctognosy, discoveries in, 42. 

Oxalates, analysis of, 29—table of their 
composition, 189. 

Oxalic acid, composition of, 97, 188. 

Oxiode, account of, 389. . 

Oxygen in air contained in sea water at 
different depths, 40. 


Palladium, oxide of, analyzed, t9— 
how reduced, 21. 
Paper, quantity made in America, 233. 
Parkinson, Mr, on hippurites, 452. 
Paste, Chinese, how formed, ¥54. 
Patents, list of, 78, 158, 238, 397, 471. 
Pearl spar, analysis of, 138. 
Pentland hills, mineralogy of, 138. 
Pfaif, Professor, his method of pro- 
curing nitrous oxide, 17—his method 
of detecting mercury in solution, 22 
—on the separation of manganese 
from iron, 23. 
Philips, Mr. R. antmadversions by, on 
Mr. Huine, 292. 
, Dr. Watson, on the motion of 
the heart of animals, 227. 
—, Mr. Wa, on green urammica, 
3ll+on the veins of Cornwall, 449 
, Dr. om the remains of a foe tus 
found in the abdomen of a child, 454. 
Phosphuret of ammonia, curious forma- 
tion of, 152. 
Phosphorus, 15—asa poison, 386. 
Platinum, method of rendering mal- 
leable, 20-oxides of, analyzed, 19. 


- 
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Platinus occidentalis, sap of, analyzed, 
470. 

Plumbago, substance resembling, from 
cast-iron tubes, 66, 

Plymouth, weather at, for six months, 


— lime-stone, shells found in, 
150, 311, 319. 

Poisuns, treatise on, 382. 

Porphyry in transition and floetz rocks, 


Porrett, Mr. on ferrureted and sulphu- 
reted chyazic acid, 25 —analysis of 
prussiate of mercury and _prussic 
acid, by, 454. 

Port Jackson, latitude of, 154, 

Postman of Jaen de Bracamoros, 16, 

Potash as a poison, 380. 

Potassium, making of, 349, 

Potassureted hydrogen gas, 16. 

Potatoe flour, proposal for extending 
its use, 351. 

Potatoes, comparative examination of, 
39. 

Prehnite, analysis of, 45. 

Pressure, effect of, in causing bodies to 
polarize light, 143. 

Prevost’s explanation of the effect of ice 
on a thermometer vindicated, 338. 
Pring, Mr. Daniel, on the focal po wer 

of the eye, 393. ’ 

Pritchard, Dr, researches, by, into the 
physical history of man, 379. 

Proportions, definite, on, 93. 

Prout, Dr. experiments, by, on the sap 
of the vine, 109—on the excrement 
of the boa constrictor, 413—on the 
liquor amnii of a cow, 416—on the 
ink of the cuttle fish, 417. . 

Prunus padus, bark of, contains prus- 
sic acid, 28. 

Prussiate of mercury, avalysis of, 455, 

Prussie acid, analysis of, 454, 

Pyrites, magnetic, analysis of, 78. 

Pyrophorus, on, 348. 


Q. 


Quartz rock, structure of, 147, SIL. 
Queries, 313. 


R. 


Rennel, Major, ona current setting on 
the Scilly islands, 388. 

Rents, essay on, $1, 275, 

Respiration, on, 422. 

Rhodium, how reduced, 21—oxides of, 
avalyzed, 20. 

Rittenhonse, Dr. David, biographical 
account of, 161, 

Rocks, conglomerated, on, 189, 

Rook, Mr. John, on deepening of 
harbours, 206, 

Rose, Mr. on the urine in hepatitis, 494, 

Royal Society, office bearers of, 68— 
meetings, 69, 142, 227, 307, 387, 452, 

Rumford, Count, life of, 241, 
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Saccharate of lead, 263. 

Saccharometer, on, 156, 

Saclactic acid, composition of, 179, 

Saccolate of lead, 268. 

St. Andrew’s, mineralogy of the neigh- 
bourhood of, 138. 

St. David’s, Pembrokeshire, mineralogy 
of, 447, 

St. Pierre, hill of, described, 229, 

Sal-ammoniac, formation of, 31, 157. 

Sap of trees, ascent of, 390, f 

Saussure, M, de, analysis, by, of alco- 
hol and ether, 31, 

Scapolite analyzed, 50, 

Scherer, Professor, experiments, by, 
on the sap of the acer campestre, 35. 

Schnaubert, Professor, his method of 
separating gold from silver, 21, 

Schorl, analysis of, 44. 

Schrader, Mr, experiments, by, on 
plants, 36. 

Schwartz, C. F. on the salts in milk, 41. 

Sciences, physical, late improvements 
an, ). 

Scilly isles, ona current setting on, 388. 

Scoresby, Wm., Esq. meteorological 
journal, by, 138—on polar ice, 152. 

Scott, Mr., junction of the ‘transition 
and floetz rocks near Jedburgh, 152, 

Sea-water, analysis of, 32, 

Seetzen, Dr. account of, 312, 

Sclkirk, Earl, on the mineralogy of 
Hudson’s Bay, 146. 

Sementini, M. experiments, by, on 
potassureted hydrogen gas, 16, 

Seppings, Mr. on his improved mode 
of ship building, 452. 

Serpentine analyzed, 51, 

Sheet lead, Chinese method of casting, 
154, 

Shell fish not found in Elgin Moss, 295, 

Shells, new, found in Ireland, 152. 

Sidmouth, annual meteorological table 
of the weather at, 215. 

Silica, sublimation of, 452, 

Silveras a poison, $84, 

mine, old, in Linlithgowshire, 

account of, 118, 

Smith, Edward, Esq. description of the 
stream-works at Pentowadl hy, 147, 

Sodalite of Ekeberg, 49. 

Solar spectrum, on, 158. 

Solly, S. Esq. on the newer formations, 
145. 

Somersetshire, south-west of, deseribed, 
391, 

Sowerby, Mr, on fossil shells, TO, 

Spinell, analysis of, 48. 

Spodumene analyzed, 50. 

Sponges, essay on, 137, 

Sports, Mr, Henry, on the formation of 
flint, 144, 

Starch, experiments on, ST —sngar 


from, 35, 157—potatoe, composition 
of, 272, 
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Stark, Mr. on galvanism as a solvent 
for urinary calenli, 112. 


Stars, visibility of, ‘in the day time, . 


queries respecting, A66. 
Steel, method of gilding on, 21. 
Steffens, Professor, analysis of boracite, 
by, 46—conduct of, 77. 


Storer, Dr. on a well in Bridlington 


-Harbour, 142. 
Stork, black, 455. 


Stratingh, 8. experiments, by, on chlo-. 


rine, 13. : 

Stream-works of Pentowan described, 
IAT. 

Succinic acid, composition of, 99. 

Sugar from starch, 35. Pa 

- , composition ‘of, 262—of milk, 
composition of, 266—the antidote of 

“copper, 384. , 

Sulphureted chyazic acid, 26, 

Sulphuric acid as a poison, 385— 
fumiug, 27. es 

Swine-stone, analyzed, 52—at Building 
Hill, in Durham, 153. 

Swordfish found in the Frith of Forth 
described, 136. 

SAG 

Tannin from nutgalls, composition of, 

spd BS n ys 31 

Tanning, observations on, 112. 

Tartarie acid, composition of, 95. 

‘Taylor, John, Esq, on the tunnel of the 
Tavistock canal, 145. 

Temperatures, Morveau’s table of, 155, 

Teneriffe, peak of, height of, 76. 

Tennant, Sinithson, Esq. death of, 312. 

Terra Australis, voyage to, 219. 

TPuermometer, centigrade, recoummend- 
ed, THO 

Thompson, Sir Benjamin, Count Rum- 
ford, biographical account of, 240. 

Thomson, Dr: Thomas, sketch of the 
latest improvements in physical 
science, by, !—bloude and crude 
antimowy analyzed, by, Q{t—rarbon- 
ate of magnesia and asbestous actino- 
lite, analyzed, by, 2% — magnetic 
iron ore, analyzed, by, 136—new 
lead ore analyzed, by, l41— on 

_ some. points connected with the 
atomic theory, 184. 

Tiarks, Dr. on Mr, Lockhart’s nnaginary 
cube roots, 394. 

Tin asa poison, 384, 

Tinto, mineralogical description of, 
IST, 

Titus, Col. 
solved, 53. 

Toads found in rocks and trees, 593. 

Tonnestein, mineral water of, ana- 
lyzed, 33. 


Silas, problem, by, re- 
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‘Travers, Benjamin, Esq. on the me- 


chanism by which the eye adjusts 
_itsel€ to different distances, 69, 142, 
Tremaer, what, 374, 
Tungsten, experiments on, 20. 
7. of Tavistock canal described, 


U. 

Veins, on, 141. 

Vieillot, M. on the arrangement of 
birds, 70. 

Vine, experiments on the sap of, 109. 

bi ip forts of Scotland, remarks on, 

932, ar 

Vogel, Mr,, on fuming sulphuric acid, 
28—analysis of some oxalates,’ by, 
29—analysis of sea-water, by, 32. 

Volcanoes, analogy respecting, 464. 

Uran mica, green, analyses of, 281— 
account of, 311. 

Urine, remarkable, analysis of, 40. 

in hepatitis destitute of urea, 424. 


W. . 


Walker, Mr. Alexander, claims the 
discovery that, the spinal marrow 
consists of four portions, 316, 

Weather at Plymouth for six months, 
284, 

Webb Seymour, Lord, clinometer, by, 
146. 

Webster, Mr, on the fresh-water for- 
mations in the Isle of Wight, 450. 
Wells, Dr. answer, by,’ to the Quar- 
terly Review of his Essay on Dew, 

251, 

Wernerian Society, meetings of, 71, 

152. ’ 


—, memoirs of Vol. LT. 
analysis of, 134. 

Whately, Jobn, Esq. on the manufac- 
ture of flour from potatoes, 351. 

White of egg, the antidote to corrosive 
sublimate, 383. 

White-stone, 75. 

Wight, Isle of, fresh-water formations 
in,450, — - : : 

Wéllastén, Dr. W. Hyde, on the crys- 
tals of iodine, 237. 

Wood, on products obtained in the dis- 
tillation of, 444. 

Wurzer, Professor, analysis of a re- 
markable urine, by, 40—on the uri- 
nary calculus of a horse, 41. 

Wynch, Nat. Esq. on the geology of 
Northumberland and Durham, 144, 


“4. 
Zeolites, analysis of, 46, 51. 
Zine as a poison, 384. 
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